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UTC molded units range from \% oz. 


miniatures to the 100 Ib. 3 phase 
unit illustrated 
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MINIATURIZED 


COMPONENTS <— 


UTC H-30 series audios are the small- 
est hermetic types made. Class A, B, 
and H power components of maximum 


miniaturization are regular produc- “T oe 


tion at UTC. 
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COMPONENTS COILS MAGNETIC 
UTC military audio units range from Unequalled stability is effected AMPLIFIERS ~ 
1 ounce subminiatures to high power in UTC high Q coils thru special In addition to a stock line of servo - 
modulation transformers. Standard, processes and materials. Toroid, motor magnetic amplifiers, UTC man- 
high fidelity, sub-audio, and e, and ble inductors “ nen rete fe ' 
igh fidelity, sub-audio, super: mu-core, and variable inductor 

P specifications. Saturable reactors are 

sonic types. are available to military standards supplied for frequencies from 1 
cycle to 40 me. 
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.. includes complete line of her- UNITED TRANS FORMER CO. 
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AUTOMATIC TERMINAL INSERTER—Machine built for IBM's Kingston, 
N. Y. plant by Berg Manufacturing and Enginereing stakes up to 41 lugs in 
etched wiring boards for radar computer. Photo by E. J. Casazza (see p 137) 


COVER 


SHOPTALK 
FIGURES OF THE MONTH 


INDUSTRY REPORT 


l'ransistor Operates At UHI Networks Plan More Color 
Electroni Aids Space Station j Industry Shows Mixed Record 
Hurricanes Speed Radar Island Electronics Withstands Blast 
Computer Firm Presse | Mark More Firms Featu Elect 
Orth 1 Output Gets A B 


ron) 


Educational TV Plans Big Year 


Productivity Gains In Industs 1. Lape 1 Mu Has Sound Future 
Army Bu l'ransist Transee ’ Commercial TV Set For Britain 
tors Expand Electron ] Microwa Relay Busine Stu 

Busine Shoots Up I 

Ahead For Rest Of | Financial Round 
I 
! 


nfrared Scopes Go ( wee 


Help De Mectin 


CROSSTALK 


FEATURES 


All-Magnetic Audio Amplifier 
By J. J. Suozzi and E. T. Hooper 


Transistor Modulator for Flight Trainers 
By George M. Ettinger 


Ultrasonic Phase Meter Measures Water Velocity 
By Keefer S. Stull, Jr 


Pulsed Tones Control A-M and F-M Stations 
By Herbert Michels 


MECHANIZED PRODUCTION 
OF ELECTRONIC EQUIPMENT 


Etched Wiring 

Com t Preparation 
Machine Assembly ...__. 
Dip Solderi 

Automatic 


Binary-Adder Tube for High-Speed Computers... . 
By Frederick B. Maynard 


CONTINUED ON NEXT PAGE 





contents 


continued 


Electromagnet Removes Nonferrous Metals..........++.++++ 164 


By William Vail Lovell 


Automatic Recorder for Complex Impedances 


By Harold M. Sharaf 


Amplifier for Fast ig a cage os's ee ve 170 


By Charles R. Deming 


Notch Network Design (Reference Sheet) 
By C. J. Savant, Jr. and C. A. Savant 


ELEECTRONS AT WORK 


High-Fidelity ‘Transistor Ampliher 
Underwater Television Camera 
Weather Radar Uses C-Band 
Iransoceanic Telephone Cable 
Higher Velocity of Propagation 
Radar Aids Meteorolog’ 


Silicon Power Rectifier 


8 
180 
182 


154 


Ordering Airline 


PRODUCTION TECHNIQUES 


Slots Anchor Built-in TV Antenna, 22 


Lugs Spread on Etched Board 


0 


Hopper-Fed Automatic Lead Cutter 222 


Dip-Soldering Technique 

Sorting of Paper Capacitors 
Dip-Solder with Tubes in Sockets 
laps of Precision Windings 
Klectrolytics on Etched Board 


Cork Tape Cutter 


NEW PRODUCTS 
LITERATURE 

PLANTS AND PEOPLE 
NEW BOOKS 
THUMBNAIL REVIEWS 
BACKTALK 


INDEX TO ADVERTISERS 


174 


Rain Gages Send Radio Reports 186 
Square-Law Circuit 192 
Acronautical Communication 202 
WOR Master Control 

Microphonics In ‘Transistors 

British Color TV Test 


Pertinent Patent 


kets 0S 


lransparencies Reduce Drafting 
Support for 24-Inch Picture Tube 
Building Potted Amplifiers 

Cement Fed to Both Sides of Mold. 25 
I'hread-Mutilating ‘Tool 

Drop Test for Instruments 

Mounting I-F ‘Transformers 
Packaging for Resistors 


Lead Length Gage 
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IN THIS ISSUE—Three months on 
special assignment, to survey the 
state of mechanization of the elec- 
tronics industry, resulted in a mul- 
titude of experiences for associate 
editor Markus. 

These included taking off from 
a cCow-pasture-size airport in a DC- 
3 at twilight in Indiana, having a 
union steward threaten to strike a 
whole plant if “that guy” didn’t 
stop taking pictures, getting thor- 
oughly dusty near the ceiling of 
another plant while searching for 
the most photogenic camera angle 
of a long line assembly machine, 
riding to another plant in a photog- 
rapher’s Lincoln Capri with ele- 
vator seats, and finding his photo- 
graphs mysteriously fuzzed in the 
vicinity of one most interesting 
gadget, yet perfectly sharp every- 
where else. 

At one plant, a blustering red- 
faced foreman dashed up scream- 
ing, “Eight rejects have come down 
the line since you guys started 
taking pictures; get out of here!’ 

Markus traveled over 5,000 miles. 
Corresponded with a hundred man 
ufacturers of components and com- 
plete electronic equipments. Made 
and received enough long-distance 
telephone calls to go once around 
the world. Reports and other mate- 
rial fill a three-foot bookshelf. 

He also acquired enough samples 
of “new look” components to fill a 
desk drawer; in fact, after filling 
pockets while going through one 
television plant, the vice president 
thoughtfully offered to align the 
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TALK 


tv set after editor Markus had put 
it together. 


OF PROPAGATION — The current 
flurry over so-called scatter propa- 
gation (ELECTRONICS, p 149, Mar. 
has sent the editors digging 
into yearly indexes and files to 
answer phone calls. Among the 
items of interest is “Reliable VHF 
Signals Up to 1,250 Miles Dis- 
tance”, abstracted from a Bureau of 
Standards report by Alex McKenzie 
and published on page 102 of the 
June 1952 This 
ionospheric forward scatter. 
Another, which has to do with 
“backscatter”, is entitled “COZI, 
Communication Zone _ Indicator” 
and shows a method of measuring 
skip distance instantaneously. Some 
callers seem glad to know about the 
piece in EAW (p 196, May ’54) that 
summarizes diffraction-gain trans- 
mission although 
this beyond-the-horizon mechanism 
has little in common with 
One dividend of this file-combing 
the illustration. Until 
now unpublished, the graph shows 


55) 


issue. described 


experiments 
scatter. 
is shown in 


a forecast of maximum frequency 
usage as well as actual past usage. 
It was compiled in 1940 by a well- 
known engineer (now retired) of a 
large electronics firm (still in busi- 
ness). Curve B, representing stabil- 
fre- 
quency over curve A, which indicates 


ized laboratory use, leads in 
wide commercial use. The compiler 
the time, 


considerations of 


said, at practical 


propagation, ap- 


paratus and service may begin to 
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ELECTRONICS file divulged this old 
graph prepared by a leading engi 
neer in 1940. Frequency use in lab. 
oratories (B) and commercially (A) 
are extrapolated from 1940 
limit the increase at 2 or 3 kme 
and a final limit, for communica- 
tion purposes, may be reached at 4, 
5, 6 or 10 kme. This possibility is 
shown in dashed lines.” 
REFLECTS INDUSTRY-~— Activities 
of readers at work certainly shows 
up in a comparison of our first 
Buyers’ Guide, published in 1941, 
with the issue just released. 

About 175 major products were 
listed in 1941, while 
1,700 individual products are classi- 
fied. The early issue contained 1,400 
manufacturers producing for elec- 


today over 


tronics; now there are over 3,000. 
The first 


a regular 


Guide was included in 


issue and contained 65 
The current issue is a sep- 
1,054 


the 


pages. 
publication totaling 


which 228 


arate 


pages, of make up 
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SOLVENT NEEDED— One reader 
who clips articles for preservation 
in group binders finds it easy to 
remove the staples but difficult to 
remove the glued pages from the 
backing. Since the magazine is 
made up of groups of double-pages 
folded in half, the outer 
double page of each group is glued. 


only 


But there are enough to be trouble- 
some, if neat pages are required. 
AUTHORS’ NOTE — More than the 
number of have 
the recent 
months asking questions that have 
with the 
of preparing a manuscript. Such as 
what size paper, drawings, photo- 
graphs and so on. We like that. 
What puzzles us is that some of 
these potential authors are reticent 


usual engineers 


contacted editors in 


to do mechanical details 


as to the subject matter of the pro- 
posed article. They seem reluctant 
to tell us what is new and different 
about the equipment or technique 
and feel that the article will explain 
that. 

But the subject is our major in 
terest, and the reader’s major in 
terest. 

When you plan to do an article, 
please do get in touch with us be- 
you get the 
chanics of putting it together. 


Write, phone or 


fore involved in me- 


stop in, with as 
much technical information as pos 
sible. Maybe we can help, then, in 
the 
avoid rewriting later 


advising on mechanics and 


hiered a4 second ‘ 


” Mar 


under act 


ll Publishing ¢ Ine 


Michigan 


Detroit 2 
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MODEL MA640 _— MODEL MAGS 


MODEL MA2850 


RUGGED + ACCURATE «+ TUBELESS 


MAGNETIC AMPLIFIER DC SOURCES 


(MA-NOBATRONS*) 


Sorensen MA-NOBATRONS* have been designed for industrial 
applications and unattended installations where the utmost in 
maintenance-free service is required. 


Sr Qt F SR tO 'R SD 


MODEL MA65 MODEL MA640 MODEL MA2850 


INPUT 105-125VAC, 10), 60 cycles 190-230VAC, 30), 
60 cycles 4-wire wye. 


OUTPUT 6VDC, adj. + 10% 4.5-7.7VDC, adj. 23-32VDC, adj. 


LOAD RANGE 0-5 amperes 0-40 amperes 0-50 amperes 


REGULATION + 1.0% for any combination of line and load conditions 


RECOVERY TIME 0.15 seconds under 0.2 seconds under 0.5 seconds under 
worst conditions worst conditions worst conditions 


Contact your local Sorensen representative, or write for further information. If you 
have special requirements in magnetic amplifier DC sources, write or call the Appli- 


cations Engineering Department, and your problem will receive prompt attention. 


SORENSEN & COMPANY, INC. * 375 FAIRFIELD AVE., STAMFORD, CONN. 


*Reg. U.S. Pot. Off. 


SORENSEN 
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TECHRVIQUE 


This quarterly journal of instrument engineering 

is received regularly by 20,000 engineers and technicians 
including 5,000 in the U.S.A. 

It is available free of charge to all scientists, 

research workers, engineers, technicians and others 


who are interested in scientific instruments. 


why not add your name to our mailing list ? 


Recent issues have contained articles on the following subjects :— 
Remote indication for weighing machines 

The Canadian Weatherfax System 

Rolls-Royce vibration measuring installation 

Muirhead resistors on Mount Everest 

New time signal equipment 

Recent developments in ship stabilization 


Make sure that you receive “Technique” regularly by writing to the address below 


PRECISION ELECTRICAL INSTRUMENTS 


Muirhead & Co. Limited - Beckenham - Kent -: England 


Sales & Service U.S.A. 
Muirhead Instruments Inc. - 677 Fifth Avenue - New York 22 +: N.Y. 
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FIGURES OF THE MONTH 








Latest Previou Year Latest Previou Year ’ 
Month Mont? Ag Month Mont Ag J 
RECEIVER TV SETS INSTALLEC 
PRODUCTION (Source: NBC Research Dept July ‘55 ine 
(Source: RETMA) June ‘55 May ‘5* e'54 Tetal set 4 477 000 
Television sets, total 589,973 467,394 544,14 
With UHF 59,892 61,784 19,404 BROADCAST STATIONS 
Color sets nr f 347 Source: FCC July ‘55 ine 5 July ‘! 
Radio sets, total l 204 935 1,114,03! 837,655 FY stations on air 461 458 409 
with F-M ? a0 . ~ : os TV stations CPs—not on air 123 124 169 
Home sets 181 +4 lé 457 226 ( TV station: new requests 17 lé 16 
eet rae 182 oo * é 4 ; ‘ A-M stations on air 2 748 273 2 59; 
hn agg are 7 ' aoe pong am A-M stations CPs—not on air 125 108 121 
Auto sets 984 56 ( 69 A-M stations —new request: 201 22: 167 
F-M stations on air 538 54 559 
-M « t ot ¢ j 
RECEIVER SALES F-M stations CPs—not on air 17 l 1 
F-M station new requests “y 6 
(Source: RETMA) June ‘55 May ‘5! ne ‘54 
— ion sets, unit ai a 416.9 I : COMMUNICATION AUTHORIZATIONS 
NAC et cept to 2 ) 3 44° 537,494 
‘ xCey TT) ) ; source: FCC June ‘55 Vay *! June ‘54 
Aeronautical 43,855 42 39% 401° 
RECEIVING TUBE SALES Marine 50.714 187 46,29 
(Source: RETMA) June ‘55 May ‘5! June ‘54 Police, fire, etc 18,415 18,149 15,69 
Receiv. tubes, total units 40,819,961] 32,9 l Industrial 24 845 4,347 , 
Receiv. tubes, value $31 254 324 ‘ 14 694 Land transportation a aoe 7,579 é 
Picture tubes, total units 706,890 779 4 681.937 Amateur 1 oo _ 7) 
Picture tubes, value $13,244,499 $14,572,518 $13,933,845 Citizens radio 12,338 Be pons : 
Disaster 317 
Experimental 625 619 
SEMICONDUCTOR SALES Common carrier 1,950 1,934 Lé 
May ‘55 4 
Germanium diodes, units { , 493 211] EMPLOYMENT AND PAYROLLS 
] } 119.24 ] ) 
Silicon diodes, units \ (Source: Bur. Labor Statistics) May ‘55 Ag May ‘54 
Prod, workers, comm. equip 348 800-1 ' 3347 
-——- Quarterly Figures-——__— Av. wkly. earnings, comm $71.38-p 70.9 $67 
Av. wkly. earnings, radio $69.25-p $68.68-r $hé 
DUSTRIAL Late an Av. wkly. hours, comm 40.1 -p 40.1 -r 39 
INDU Quarter . A Av. wkly. hours, radio 39.8 1 
La 398 - , 39.1 
TUBE SALES : 
(So 5 A) lst ‘55 Ath 1 t 54 
een eee ote | STOCK PRICE AVERAGES 
Vacuum (non-receiving $8,784,478 $9 18] $8.9 - p : ly ‘5 ; 2 
Gas or vapor $3 747.490 $3498] 4620 . source: Standard and Poors July ‘55 July 4 ; 
Phototube ne ne , p 
Magnetrons and velocity Radio-tv & electronics 484.8 508.4 351 
modulation tubes $14,229442 $15,249.4 $1¢ 4 Radio broadcasters 560.4 586.2 377 © 
Gaps and T/R boxes $1,434,683 $] $1 42¢ p—provisional; r—revised 


nr—not reported 


FIGURES OF THE YEAR TOTALS FOR FIRST SIX MONTHS 195 d 


Television set production 3,828,793 2,845,147 + 34.6 7,346,715 
Radio set production 7,058,889 4,886,559 +444 10,400,530 
Television set sales 3,202,005 2,805,760 +14.) 7,317,034 
Radio set sales (except auto) 2,429,018 2,410,893 + 7.5 6,430,743 
Receiving tube sales 226,502,544 165,709,060 + 36.7 385,089,458 
Cathode-ray tube sales 4,914,024 3,957,238 + 24.2 9,913,504 
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Transistor Tetrode 
Operates At UHF 


OPERATION at frequencies exceeding i , 
1,000 me has been reported for ex- ¢ 1° a 4 oa af 
perimental npn junction tetrode a i ) if) 
transistors produced by Bell Tele- 50 —— ’ von 


phone Labs. Their high-frequency wii | EIVER 
operation is achieved by reducing 


the central p layer to less than ) 
0.0002 in. wide. DE BATTERIES 


p> Other Units—At least three j 

companies, Germanium Products, Benn 
Texas Instruments and Western 
Electric have transistor tetrodes 
commercially available. These are VIC 


ACKING 





npn grown-junction units that work 





mostly at video and low vhf fre- coat 

quencies Educated gue as to how the first earth satellite may utilize 
Transistors previously announced f tracking and data reporting on command from the grour 

for the vhf and uhf regions include 

selected point-contact units (p 10, ° ° ° 

Aug. ’52) operating up to 225 me Electronics Aids Space Station 

and the pnip transistor (p 18, Oct 


54) which oscillated at 440 me and Ten-million dollar project ample, that dry batterie are a 


ill . ti tellit more reliable source of power than 
Other candidates for high-free W"'! Swing reporting satetitre the solar batteries that will likely 


quency transistor operation include at 18,000 mph be employed in later satellites 
surface-barrier transistors (p 12, 


Jan. ’54) and the field-effect tran- ALTHOUGH FOLLOW-UP stories pre- A Why the Satellite? — Projected 
istor or fieldistor dict 


was expected to attain 3,000 me 


greater space marvels after as a part of the U. S. program of 
launching of the first earth satel participation in the International 
lite, announced recently by the Geophysical Year (1957-58), the 
President, scientists are puzzling 100-pound, basketball-like artificial 

t how to spend their multimillion satellite will be placed on orbit 
yovernment windfall most effective ome 250 miles above the earth by 
ly. Techniques are known—in most rocket techniques. It will give un 
cases proved—-but will require care precedented opportunities for sei 
ful dovetailing for greatest effec entific measurements of the upper 
tiveness and reliability in the first atmosphere. Unlike a rocket, it will 
orbiter have a useful life expectancy of 

Scientist are urer, at this weeks, months or even years. The 


‘ 


point, wha vill not do rather first may be limited to days or 
than exactly how the job will be weeks. Out of approximately 90 


accomplished. They believe, for ex minutes in which it will encircle 
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INDUSTRY REPORT — Continued 


the earth, perhaps three to five 
will be available for experimenta- 
tion. 

The mass of electronic equipment 
used in launching and tracking the 
satellite, being similar to that used 
in military weapons, will probably 
remain classified information 
when it is finally decided upon. 


> Educated Guessing — Thinking 
aloud to an ELECTRONICS editor, 
John W. Townsend, Jr., assistant 
head of the Rocket Sonde Branch, 
Naval Research Laboratory, had a 
few ideas on the direction of pro- 
posed instrumentation. Some of his 
conclusions: 

Mercury batteries and silver cells 
will probably power the satellite 
electronic equipment. 

Telemetering and tracking equip- 
ment might be combined with 
tracking running continuously and 
instrumentation on and off. 

Tracking can use low-power nar- 
row bandwidth transmissions. 

Telemetering will require full- 
power and wide bandwidth. 
functions 
can be made with radio control 


The switch between 


from the ground, 

Satellite instrumentation will in- 
Geiger 
counters, magnetometers, electro- 


clude photon counters, 


analyzers, amplifiers and 


about 40 pounds 


static 
scaling circuits 
of wear. 

The telemetering transmitter 
may be f-m, f-m/f-m and p-w/f-m. 

Tracking and ground command 
equipment may be conventional 
(and classified ) 

Computers will bulk large in 
maintaining accurate tracking of 
the bird. 

High-accuracy optical tracking 
(when weather permits) will get 
an electronic assist by computing 
tracking measurements. 
indicate 
slowing up of the satellite and 


Computers will also 


make possible measurements of re- 
tarding forces 


> Route of the Bird—If, as is ex 
pected, the orbit of the satellite is 
chosen over the equator (rather 
than over the poles) countries along 
the route will be able to track the 
orbit part of each 90-minute cir 


cuit 


" 


ae 


mM 





CONSTRUCTION work is stepped up on Air Force Texas Towers as 


Hurricanes Speed Radar Islands 


First of the U. S. Air Force’s steel 
islands for aircraft-detecting radar 
launched in May at Quincy, Mass., 
is now in place on Georges Bank, 
about 100 miles east of Cape Cod. 
Installation work was speeded in 
August when hurricanes Connie 
and Diane threatened the New 
England states. Cement work was 
completed while construction crews 
worked around the clock to make 
the island secure. Now electronic 
technicians are readying radar and 


radio equipment. 


> Equipment—Rising from the 


platform will be three rubber ra- 
domes, each the size of a green 
house. Each station will have 
height finders and a searen radar. 
The height finders, type AN/FPS- 
6, manufactured by GE, have also 
been supplied to the Air Force for 
the ground radar network guard- 
ing the North American continent 
and are produced in a mobile ver 
sion, the AN/MPS-14, for move 
ment by trucks or heavy cargo 
aircraft. 


> Size—The legs of the tower, 
reaching down to shoals along the 
continental shelf, will support a 
platform mounted 87 feet above 
water level, out of the reach of 
waves. The steel platform alone 
weighs 6,000 tons. It is the first of 
several similar towers to be erected 


along the east coast of the U. S 


for the Continental Air Defense 
Command by the Navy’s Bureau of 
Yards and Docks. The stations will 
be located approximately 100 miles 
off the coast and will be linked with 
the Continental Air Defense Com- 
mand’s shore-based warning net- 
work. Multichannel radio and ra- 
dioteleprinter circuits will make 
use of new beyond-the-horizon pro- 
pagation techniques. Each station 
will include housing facilities for 
a crew of 70 Air Force, Navy, 
Weather and Coast Guard person 
nel who will be stationed at the 
sites for 30-day periods or more 


Computer Manufacturer 
Presses 1,000 Mark 


IBM discloses sales, orders, 
and new developments in 
data processing machines 


SALES for electronic data process 
ing machines are approaching the 
1,000 mark at International Busi 
ness Machines Corp. The figure in 
cludes 31 machines of the one-mil- 
lion-dollar-plus 700 series delivered 
and another 150 on order as well 
as 80 smaller-sized model 650’s in 
stalled and 700 on order. 


The term elec 
machine 


Continued on page 10 


> Data Processing 


tronic data processing 
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UNIFORMITY 


...f0r more gain from stage 


to stage without 


single 10 uwuf capacitor in the collector 
circuit of IF and RF stages provides 
adequate neutralization 


For your broadcast applications, 
Sylvania high frequency transistors 
Type 2N94 and 2N94A offer higher 
gain without preselection by stage 
Production is simplified; performance 
is more stable; servicing problems 


Uniformity is obtained through 


unique construction techniques per 
mitting close production control 


are mized. ; 
re minimi1z In computer applications Sylvania 


Low collector capacitance and ease ‘Transistors offer quick recovery time 
of neutralization account for this im for high speed switching and provide 
portant advantage. In a typical broad 


cast application, the 


higher gains at higher operating 


addition of a currents. 


“Another reason why it pays to specify Sylvania” 


¥ SYLVANIA 


SyLvania E.ecrric Propucts Inc., 1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd 


LIGHTING + RADIO - 


University Tower Building, Montreal 


ELECTRONICS - 


ELECTRONICS 
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TELEVISION 


preselectin 


High Frequency Transistors 
‘Type 2N94 (3 me alpha cutoff) 
Type 2N94A (6 me alpha cutoff) 
featuring 
« high gain 
e high uniformity 
« low collector capacity 


e ease of neutralization 


Low Frequency— High Gain 
Type 2N34 (PNP 
Type 2N35 (NPN) 
for low to medium power use. Gains up 
to 40 db in grounded emitter circuit 


High Power— Low Frequency 
Type 2N68 (PNP 
Type 2N95 (NPN 
increased power ratings to 2.5 watta. 
Use for high current, low voltage applica- 
tions (6— 24 volt power supplies) 
Type 2N101 (PNP) 
Type 2N102 (NPN) 
Similar to types 2N68 and 2N95 without 
cooling fina. Power dissipation 1 watt 


For complete information on Sylvania 
Transistors write to Department J201% 


* ATOMIC ENERGY 








(EDPM) 
tronic computers with sophisticat- 
programming——mean- 
ing they can run off a problem in 


includes only those elec- 
ed internal 


business data handling or in scien- 
tific computation from A 
without 
included 

really souped-up versions of the 


desk 


to izzard 
Not 


calculators 


human intervention. 


are electronic 
calculator. 

Fellows—N ineteen 
computers 


> Big 
701 
701 
pecially designed for scientific com- 
puting. No more 701’s will be pro- 


mode] 
The 


is a large-scale computer es- 


are installed. 


duced. 

This fall, six model 704 scientific 
computers of more advanced design 
will appear to replace a half dozen 
701’s which will then be assigned 
704 
the company’s computation center 
in New York. 

Twelve model 702 machines have 
been shipped. The 702 is a large- 
scale machine designed for 
ness data processing. Users of it 
include Monsanto in St. Louis, IBM 
in New York and Poughkeepsie, 
General Electric in the Hanford, 
Wash. atomic energy works, Com- 


other chores, First will go to 


busi- 


monwealth Edison in Chicago, 
Pratt and Whitney in Hartford, 
Conn, and the Bank of America 
in San Francisco. The first 705 


an advanced design business com- 
puter—is due this fall. 

> Smaller Machines—The model 
650 is a medium-sized edpm avail- 
with both 
magnetic-tape input 


able and 


punched-card 
and punched- 
card and printed output. It handles 
both scientific and business compu- 
Several 


tations have 


five 


companies 


more than one: Lockheed has 
and GE has four. 

The model 805, an edpm using 
the juke-box type of random-access 
memory, is expected to join the line 


this fall. 


A trend in 
computers is to mag- 
The models 
704 and 105 use core memories for 


> Other Developments 
large-scale 
netic-core memories. 
fast internal. storage. Core memory 
is available for the 701. 

Work on input-out- 
put devices continues with a 1,000 


speeded-up 
soon to be 


line-per-minute printet 


10 


available for model 700 series ma- 
chines. 


> Future—-Packaged programming 
for electronic computers is another 
area of development. Fortran, or 
formula translation, is a technique 
which translates engineering math- 
ematical into machine 
will be avail- 
Autocoder, which 
makes use of subroutines on mag- 
netic to simplify 


processes 
Fortran 
able in January, 


language. 


tape business 


data handling, will be available in 
March. 

Trend at IBM is towards a single 
line of edpm, Already the 702, 704 
and 705 can communicate with each 


other. Actually machines designed 


for scientific work have success- 
fully handled business problems 
and vice versa. At present appli- 


cations run two-to-one in favor of 
engineering over business but this 
may the haul to 


two-to-one business. 


change on long 





TARGET and mesh assembly of camera tube is 


free conditions at GE plant while 


formed under dust and lint 


Orthicon Output Gets A Boost 


Three manufacturers now 
are producing the tubes for 
the television broadcasters 


P WITHIN the 
General Electric and Westinghouse 


past few months 
have joined RCA as producers of 
image orthicons. Westinghouse be- 
yan producing the tubes last May 
and GE production schedules call 
for shipments early this fall. 


> Volume—Assembling the 
parts of the tube is one of the most 


ore 
206 


difficult jobs in the tube business. 
It requires high dust and lint con- 
trol standards and calls for expert 
This for the 
high cost of the tubes. Of the two 


handicraft. accounts 


types of image orthicons now being 
produced, the black-and-white stu- 
dio camera tube sells for $1,200 and 
the color image orthicon has a $1,- 
700 price tag. It is estimated that 
about 8,000 of the monochrome type 
are now in use and some 100 of the 
color type 


Difficulty of 
orthicon is 


> Output producing 
the the 


manufacture and installation of the 


indicated by 
target and mesh assembly. It con- 
sists of a copper mesh of 500 wires 
to the inch spaced two thousandths 
of an inch from a glass membrane 
called the that is 
one tenth and two tenths of a thou- 
sandths of an inch thick 


target between 


Continued on page 12 
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typical ratings 
Cat.No. 30D6 30D16 


Leakage 
Current 
(uA Max.) 


* Trademark 


Export for the Americas: Sprague Elects 
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all 


Want more 


Sprague on request will provide you 
with complete application engineering service 
for optimum results 

‘4 in the use of electrolytic capacitors. 


— 
Sprague 
LITTL-LYTICS’ 


for 


transistor circuitry 


HERE ARE THE SMALLEST aluminum electrolytic capacitors ever made 
to Sprague's rigid quality standards, Add to that their low leakage 
current, high reliability, and moderate price, and you have a new 
series of miniature electrolytic capacitors ideal for use in tran- 
sistorized pocket radio receivers, wireless microphones, personal- 
style wire recorders, and similar equipment. 

Their ultra-low leakage current is particularly important for it 
means minimum drain and long battery life when used in filtering 
applications across a battery, and excellent circuit performance 
when used in coupling applications. 

Sprague Littl-Lytics are available in a full range of capacitance 
ratings from 1 to 110 mf, and in standard working d-c voltages 
of 1, 3, 6, 10, 12, and 15. Sizes range from ‘"D x /2"L to %"D 
x %"L. Maximum operating temperature of the new Type 30D 
capacitors is 65°C. 

Performance characteristics, sizes and ratings of metal encased, 
hermetically sealed Littl-Lytics are all in Engineering Bulletin 
320, available on letterhead request to the Technical Literature 
Section, Sprague Electric Company, 435 Marshall Street, North 
Adams, Massachusetts. 


td., North Adams, Massachusetts. CABLE: SPREXINT 


formation? Use post card on last page. 














Productivity Gains 
In U.S. Industry 


ANALYSIS of 


by the | » 


government statistics 
Chamber of Commerce 
that 


has increased the output of goods 


indicates American industry 
and services almost 30 percent 


ince the end of World War Il. The 


tudy estimates that from Janu- 
ary 1946 to January 1954 the na- 
tion’s output per man hour in- 


creased about 23 percent, For 1954, 
industry’s productivity boost is es- 
four to six 


timated at percent. 


> Gains—Since 1929 averaye hour- 


factory workers 
104 


pared to an increase of 97 percent 


ly earnings of 


have increased percent com- 


in the average output per worker. 


Army Buys Transistor 
Transceiver 


FIELD tests are being made by the 
Signal Corps of a quantity of de- 
velopmental f-m transceivers. The 
et, developed by RCA, is designed 
for communications over a quarter 
mile range. Pocket-size, it consists 
of a receiver-transmitter, micro 
phone-earphone, collapsible antenna 
and a battery in a 15-ounce assem 
bly. 

The transceiver contains 12 tran- 
sistors and one tube. It incorporates 
an all-transistor superheterodyne 
receiver and a two-transistor, one 
tube transmitter. Up to ten hours 
operation is provided with a single 
battery 

Any frequency between 45 and 50 
me can be preset, The design is 
adaptable for fully automatic pro 


duction. 





Helmet holds 


transceiver 
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OUTPUT of equipment such as this designed by Phillips Petroleum for a small 


AEC reactor will grow when . 


Reactors Expand Electronics 


Projected growth in construc- 
tion and use of power reactors 
bids to swell instrument volume 


INCREASING use and development of 


atomic reactors in the U. S. in the 


next 9 years is forecast by the 
Atomic Industrial Forum. Its re- 
port shows that maximum reactor 


expansion may mean an annual vol- 
ume of over $125 million in reactor 
instrumentation. 


> Major Markets—-As is 
the chart, three markets for reactor 


hown in 


instrumentation will be propulsion 


reactors designed primarily for 
naval craft and aircraft, small re 
actors or plants which include cen 
tral-station plants having an elec- 
tric output of less than 25,000 kw 
and central-station reactors above 
that output rating. Instruments for 
reactors used by AEC for weapons- 
material production are not con- 
sidered 


Instrumentation sales for propul- 


sion reactors are seen reaching at 
least $35 million and perhaps as 


much as $70 million by 1963. For 
large reactors instrument sales of 
at least $1 million are projected by 


TURE OF ATOMIC REACTOR 
NSTRUMENTATION 





1963. 
of $50 million could be attained by 
1963 depending on commercial de- 


However a maximum volume 


velopment. Small reactors are seen 
accounting for between $2 million 
and $7 


sales 


million in instrumentation 


> Future—The 
total cost of a reactor plant devoted 
will be reduced 
present 


percentage of the 
to instrumentation 
to one-half its value as 
these plants progress from develop- 
mental to commercial stages. In 
pilot and experimental plants, de- 
signs normally 


are over-instru- 


mented because of safeguards in- 
corporated, 

As experience grows, instrumen- 
tation for experimental 


Continued on page 14 
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CUT CORES 
eye 
SQUARE 
RECTANGULAR | 


oo 
et td 


RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
.. + 4:79 MO-PERMALLOY ... 
SUPERMALLOY ... MUMETAL 
..- 4750 ELECTRICAL METAL... 
and SILECTRON. 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are made in twenty-seven standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
cores—are manufactured to meet 
your individual requirements. 


ELECTRONICS 


September, 1955 


standard tape thicknesses: .012”, 
.004”, .002”, .001”, .0005”, or 
.00025”, as required. 


For complete details, write for Bul- 
letins TC-101A and SC-107. 


Anything You May Need in 
“WOUND CORES 


RANGE OF TYPES 

In most of the magnetic materials 
named, Arnold Tape-W ound Cores 
are bey in the following 


Let us help with your core prob- 
lems for Pulse and Power Trans- 
formers, 3-Phase Transformers, 
Magnetic Amplifiers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Reactors, etc. 


ADDRESS DEPT. E-59 











can be eliminated, control functions 
combined and made automatic and 
designs simplified. 

Manufacturers of industrial-con- 
trol instruments may have to gain 
some of the experience of radiation- 
detection instrument manufacturers 
to deal with the effects of radio- 


activity and the best means of in- 
strumenting reactor systems. The 
majority of components of reactor- 
instrumentation systems is stand- 
ard. However, some novel functions 
are involved and high reliability is 
required because of the potential 
hazards, 


Missiles Business Shoots Up 


Expenditures for procurement 
grow faster than for aircraft. 
Electronics firms get share 


DESPITE conflicting reports con- 
cerning the expenditures by the 
government for guided missile pro- 
curement, research and develop- 
ment, such weapons are growing 
in importance to the electronics in- 
dustry. 


>» Makers—Prime contractors in 
the development and production of 
guided missiles are engaged in at 
least 27 separate projects for the 
military services, according to the 
Aircraft Industries Association. 
Manufacturers of electronic equip- 
ment among 20 known prime 
contractors of missiles include Ben- 
dix making the Loki, Western Elec- 
tric with the Nike, Raytheon with 
the Hawk and Sparrow, Firestone 
with the Corporal, Eastman Kodak 
with the Dove, Sperry with the 
Sparrow, Philco with the Sidewind- 
er and Hughes with the Falcon. 
Magnovox recently announced 
that it had been awarded contracts 
for production of a new type of 
guided missile that has been under 
development for two years. Many 
other electronics manufacturers are 
also cashing in on the guided mis- 


siles program, Farnsworth Elec- 
tronics Division of IT&T has re- 
ceived orders in excess of $10 


million for substantial quantities of 
control and test equipment in con- 


nection with the government's 
guided missile program. 
> Status—As shown in the chart 


guided missiles expenditures have 
outstripped spending for aircraft 
in rate of growth in the past five 
years. They have increased steadily 
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MISSILE PROCUREMENT 
KEEPS GROWING 

ae 

GUIDED AIRCRAFT 


MISSILES $i2 
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BILLIONS OF DOLLARS SPENT 
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FISCAL YEARS 





while aircraft expenditures have 
dropped back, However, in terms 
of overall dollar volume, aircraft 
expenditures are some 15 times 
greater. : 

In the field of research and de- 
velopment, guided missiles rank 
almost equally with aircraft in 
funds provided. For fiscal 1955, an 
estimated $254.1 million was obli- 
gated for guided missile research 
and development by the Defense 
Department compared to $263.0 
million for aircraft and related 
products. 

The Air Force is taking the lead 
as the largest procurer of guided 
of the three services. In 
’b5 it is estimated that Air 
Force will spend $258.5 million on 
the devices compared to $144.9 for 
Navy and $115.0 for Army. In 
1954 and 1953, Army lead the serv- 
ices in missiles procurement: 

Recent appointment of D. A. 
Quarles, former AT&T missiles 
expert, as Air Force Secretary 
also points up the weapon’s grow- 
ing importance. 


missiles 
fiscal 


What's Ahead For The 
Remainder Of 1955 


Set manufacturers are opti- 
mistic but consumers 
plan to buy fewer tv sets 



















































THE remaining months of the year 
have, in the past, accounted for as 
much as 45 percent of annual tv 
set sales and receiver manufactur- 
ers are, in the main optimistic 
about prospects. Some im- 
proved profit margins. 


see 


> Firms Hoffman Electronics’ 
forecast for the fall months is 
healthy volume at a better price 
and profit level than has been ex- 
perienced in the immediate past. 
Motorola estimates that some 7.5 
million tv sets will be sold during 
the year and estimates that some 
4.4 million will be sold during the 
last half. The radio total was fore- 
cast at 12 million sets. For 1956, 
sales of another 7.5 million tv sets 
were forecast. By 1965 the company 
estimates that more than 65 mil- 
lion tv sets will be in use, with more 
than half of them color sets. 
Philco looks forward to excellent 
tv business all during the fall sea- 
With national income and em- 
ployment at record levels, it expects 
consumer buying of all of its prod- 
ucts to gain. 
Sylvania estimates that this year 
net sales will total 7.2 million sets 
and may even equal last year’s 
record of 7.3 million sets. The firm 
points out that in past years, strong 
tv sales sometimes ran counter to 
minor business turn-downs but that 
the industry has now come of age 
and is tied pretty tightly to the 
overall condition of the national 
economy. 
Zenith expects that the normally 
stronger fall and winter market 
will permit a reversal of the trend 
toward lower and that a 
higher console re- 
ceivers will be produced which will 
have the effect of substantially in- 
creasing unit 
prices. 


son, 


prices 
percentage of 


average billing 


> Down—Despite the rosy outlook 


(Continued on page 16 
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automatic 
machines 


PRODUCE BETTER 


GLASS DIODES 


TRANSISTORS, TUBES 

AND OTHER 

ELECTRONIC COMPONENTS 
faster, 

more economically 


Write today— tell us your requirements or problems 


hihi, 
44 # ENGINEERING COMPANY 


1310 SEVENTH STREET NORTH BERGEN, N. J 


Designers and builders of special automatic and semi- 
automatic equipment for all industrial operations. 





INDUSTRY REPORT 


‘@elsiiiaitl ze! 


foreseen by some setmakers, the 
University of Michigan’s latest sur- 
vey of peoples intentions, taken in 
June, shows that although consum- 
ers plan to keep on buying houses, 
autos and appliances, planned pur- 
chases of tv sets appear to be lower 


than they were last year. 


Analog Computers Help 
Design Brakes, Missiles 


ONE of the largest analog comput- 
ers will be installed at Wright Air 
Development Center, Dayton, Ohio. 
The million-dollar machine will be 
built by Reeves Instrument Corp., 
a subsidiary of Dynamics Corp. of 
America (ex Claude Neon). The 
computer’s speed and capacity for 
solving differential equations will 
be utilized in development of weap- 
ons systems for the Air Force, 
Overall calls 
tegrated computer 


design for an in- 
organized in 
The 


more 


four separate sections, 
puter will than 
500 operational amplifiers and will 
occupy 6,000 square feet. Design 
innovations include problem check- 
routines, automatic program 
ming and visual indicators to pin 
point equipment malfunction. 


com- 
incorporate 


ing 


> Brakes—-A much smaller 
tronic analog is being used to de- 
sign airplane tires in the B, F. 
Goodrich wheel and brake plant, 
Troy, Ohio, The instrument simu- 
lates the heat rise in an aircraft 
brake during landing. A 300,000- 
pound plane landing at 100 mph 
causes the temperature where the 
brake lining rubs the drum to rise 
to more than 2,000 F, 

The analog solves problems re- 
lating to whether critical tempera- 
ture ratings will be exceeded. 


elec- 


P On-Line Control—A Goodyear 
Electronic Differential Analyzer 
(GEDA) will take over automatic 
control of 35 steam electric generat- 
ing plants for Ohio Edison Co, The 
equipment will be installed in 1956 
at the company’s central dispatch- 
ing headquarters Massillon, Ohio 
Carrier telephone will transmit con- 
trol signals to the generators—some 
as far as 150 miles away. 
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Klystron Business 


Manufacturers expand produc- 
tion capacity as increasing ap- 
plications push sales 

It HAS been 17 years since the 
klystron tube was invented. In that 
time the tube has been responsible 
for millions of dollars in sales by 
its various manufacturers. 


> Business—-Sperry recently an 


nounced an order from the Signal 


Corps for 2K25 klystron tubes, 
totaling more than $200,000. Ac- 


cording to the company, latest appli- 
cations of the tube now extend to 
automatic control systems and tar- 
get simulators for beacons, gun-fire 
controls, missile guidance and navi- 
gation devices in airborne, ground 
and shipboard service. 

One firm estimates that industry 
wide in 1954 some 105,000 klystrons 
were produced at a value of between 
$11 million and $12 million. 


> Plants—Sperry has begun pro 
duction of high-power klystrons at 
its new $900,000 plant in Florida. 
Varian is constructing a new 
klystron plant in Canada and Mar- 
coni is building a plant in 
Canada in which klystrons will be 
made, 


also 


>» Why Research and development 
on power-amplifier klystrons have 





~ al 


Viking 11 rocket takes a Varian V-55 
reflex klystron to a record-breaking 
altitude of 158 miles. The 


recovered in operating condition 


tube was 


Keeps Gaining 


permitted the transmission of direct 
tv signal and multichannel radio- 
telephone conversations beyond the 
horizon for distances up to 200 
miles. 

This research found that by using 
larger antennas and higher power 
such reception could be obtained. 
Resulting commercial and military 
microwave applications are ex 
pected to create substantial demand 
for the power klystron in the imme 
diate future. 

More than 40 types of klystron 


tubes are now available. 


Networks Plan More 
Color Programming 


At least twelve hours a week 
will be colorcast during the 
last quarter of the year 


the tv networks are set- 
ting new plans for color program- 
ming. 


SOME of 


NBC plans to present nearly five 
hours of color this 
fall as it carried last season. In Oc- 
tober there will be 37 hours of live 
studio programming as against 7 
hours last October. In November, 
will be 41 


8.5 hours last year. 


times as many 


there hours as against 
December will 
have 38 hours compared to 9 hours 
last December. There will be out- 
side pickups, such as the World Se- 
ries and football games, mobile-unit 
pickups for 5 scheduled programs. 

The network is expanding its 
color with the construc- 
tion of a color studio in Radio City 
and the installation of color equip- 
ment in another studio. 


> Plan—CBS, which ran a rota- 
tion plan for colorcasting its black 
and white tv shows, completed this 
schedule June 9. For the fall, it 
plans to broadcast a minimum of 
two weekly programs in color on a 

regular basis 
The has theater in 
New York and its tv city in Cali- 
(Continued on page 20 
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Universal | 7 an 
Z-Y Bridge ten Te ee ae 


arveneen ~ wee 


Measures Impedance 


from 0 to oo ohms 
balanced or grounded 
positive or negative 

at any phase angle 

over 20-cps to 20-kc range 


2-Y BRIDGE 
. Ca 


The Type 1603-A Z-Y Bridge is the 
latest addition to the G-R line of precision 
impedance-measuring apparatus 

This Universal Z-Y Bridge will measure 
any impedance from short circuit to 
open circuit, at small or large phase angle, 
and with a basic accuracy of 1% over 
most of this very wide range. Quadrature 
components of impedance, R & X or G 
& B, are measured directly at calibrated 
100c, Ike and 10ke bridge positions 
Measurements at other frequencies over 
the 20 to 20,000 cycle range are made 
simply by multiplying reactance X or sus- 
ceptance B readings by a factor which 
takes into account the difference between 


operating frequency and frequency setting Plot of impedance 2, of Feedback Circuit... . 


of the Bridge selector switch. iMiustrates ability of the Z-¥ Bridge to measure any im- 
The ability to measure impedances of Senate may be positive or 


any magnitude and with good accuracy negative, real or 
with the same instrument can be an ex- 
tremely valuable asset in many measure- 
ment situations. The Z-Y Bridge can be 
used by chemists for measuring conduc- 
tivity of liquids in dielectric cells as readily 
as it can be used for ordinary R-L-C com- 
ponent measurements in the laboratory or 
production-test department. It will meas- 
ure . open-and short-circuit transformer 
parameters . . . impedances of batteries 
and electrolytic capacitors characteris 


SPECIFICATIONS 
tics of audio-transmission network 


motional impedance of electro-acoustic Frequency Range — 20 cycles t Maximum Applied Voltage — | 50 


transducers .. . Q and resonant frequency Impedance and Aduiitance Range — Accessories Recommended — 
r R: +1000 ohms G: +1000 ymt Type 12710-B Unit R-C Os ae nd 
X: + 1000 ohn B: +4: 1000 wmhos Type 1212-A Unit Null Detector 


Accuracy — Accessories Supplied — 
are directly measured. RorG: + {1 ohm or | wmho ’ Shielded Cables for ge 


The Bridge also can be used to deter- X or B (] yhm ¢ umho detector 
mine cable-fault locations and circular-arc Dimensions — | ‘y 13 
plots of liquids or solids having lossy aioe a pe witch Net Weight Ibe 
polarizations in the audio-frequency range impedances of less than 100 (or 100 umhos) Type 1603-A Z-Y Bridge — $335.00 
These are but a few of the countless ap- can be measured on ‘Initial Balance” dials with 


of chokes and impedances of feed- 
back loops, since negative real parameters 


; « > | Te e crt ‘ — 
plications for this unique and versatile de- considerably greater accuracy 

, ( + ‘ f ohm ¢ | } 
vice. You name it this Z-Y Bridge can RorG: (1 \ 10.2 { wmho}) 


; f 
XAorB: 4 | | 
I 


" WE SELL DIRECT 
ats EMMA — Prices are net, FOB Cambridge 
90 West Street MEW YORK 6 or West Concord, Mass 
50 York Road, Abington. Pa. PHILADELPHIA 


120 S. Michigan Ave CHICAGO 5 
100 N Seward St LOS ANGELES 38 


probably measure it 





help yourself to more dollars worth of quiet 


specify the new, small 


First of a new series of Raytheon hermetically 
sealed transistors, the 2N133 is the smallest yet 
Y3 to 4 the size of the CK727 it replaces — 


and as low in noise as they come. 


ectrum 


pical freq 


* istor P 


trent 


Get This RAYTHEON 
TRANSISTOR APPLICATION BOOK! 
Rom l-t 1 t) over 50 practical circuits 
including timers, receivers, oscillators, etc 
all using low cost Raytheon Transistors 
alae el eae) hae al ee) 
Raytheon Mfg. Co., Newton 56, Mass 


RAYTHEON TRANSISTORS 


Want more information? Use post card on last page September, 1955 ELECTRONICS 
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TWO NEW TICKETS TO 


OR ee Ue 


eM AACR ues le lal CMa ad ae ae Pe a 
— developed under U. S. Signal Corps contract 


— backed by Raytheon's unequalled technical skill and engineering ex- 
perience in the design and production of filamentary subminiature tubes 


Filament Plate Grid 
Current and Mut Plate 


Cc K S 6 11 at 1.25V Screen Cond Capacity 


a new IF amplifier, Type mA Volts pumhos put (max.) 


for 20 mc or more that ———————__ —+- YH + — 


requires 50 to 60% CK6611 | 20 |} 3 | 1000 0.007 


less filament power i ee ani oe aieaainen } seein . . - 

30% \ess plate voltage j 4 j r ( 
inet praelad tees 1AH4 | e 4 mo | 0.75 1.01 
lAH4 and CK5678 2 Oger oan t 


CK5678 ) 45 ry Vs 0.01 


} _ a 


| | | 
CK6612 


w RF amplifier 
»d for 100 mc or 
ore, with filament 
ower down 20%, 
jtual conductance 
J, compared to 


a 
yneeres ee (RAYTHEON) 


‘ N 
“4 > 
7 


Both these new tubes offer the following advantages: RAYTHEON 
MANUFACTURING COMPANY 


Nye a ee 


long life expectancy 


low filament and plate power permit smaller and lighter 
batteries 


mechanical ruggedness 


oxide coated tungsten filaments — a feature of all Raytheon 
filamentary subminiatures 


UL metallic shield coating over entire bulb 


a 


: better performance with less operating power 

' : 

co Raytheon's flat press seal — The Seal of 
Reliability 


ELECTRONICS September, 
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fornia equipped for color. In addi- 
tion, it is refurbishing quarters in 
Chicago for tv studios which will be 
equipped for colorcasts. 


> Stake — American Broadcasting, 
which is the only tv network with- 
out a stake in color set manufac- 
turing, has no immediate color tele- 
casting plans. According to a 
network spokesman, AB-PT will 
have color ready when there is 
enough set saturation. As of now, 
the network has no color studios in 
operation. However, three of its 
leading shows for next fall, Dis- 
neyland, Warnerland and_ the 
Mickey Mouse show for children, 
are being photographed in color. 


Du Mont has 


owned and 


which now only 
operated stations in 
York and Washington, D. C., is 
planning a heavier color schedule 
for its New York outlet. It plans 
to continue the present Sunday 
night one-hour color show through- 
out the rest of the year. It will 
also relocate color equipment in its 
Telecenter so that frequent use can 
be made of it throughout the day 
especially for station breaks. 

A new program series of short 
subjects, will show color films as 
they are available. 
that the company 
color programming 
tv-film 
Vitascan equipment. 


It is expected 
will also 
with its 
system 


push 
new 


Flectronicam and 


Industry Shows Mixed Record 


Sales and profits soar 
for some companies but 
others have sharp declines 


WITH television receiver production 
up 34 percent in the first six months 
of this year over the same period 
in 1954, and with radio output up 
14 percent, companies in the radio 
tv end of the electronics industry 
would seem to be in fine shape. 
Many have experienced record sales 
and profits in the first six months 
of this but a number of im- 


portant companies show 


year 
up poorly 
in first-half financial reports, 


> Bullish repre- 
sentative companies increased from 
$3.8 billion to $3.9 billion while 
profits increased from $226 million 
to $233. See chart. 


Total sales of 21 


> Bearish—Sales increases for in- 
dividual companies were as high as 
$44 million. Profit increases ranved 
up to $8 million. But decreases in 
sales and profits of some other 
companies overshadowed gains. A 
decline of $54 million in sales and 
$16 million in net profit was ex- 
perienced by firm, 
were attributed to lower defense 
volume, increased competition and 
lower profit margins. 


>» Check—A survey made by the 
First National City Bank of New 


one Declines 
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SALES AND PROFITS 
IN FIRST HALF 


SALES 
. 4 


| 


(21 COMPAMIES) | 


{ 
{ 
| 
| 





| 
4 
| 
NET | 
PROFITS | 


hanndl “ 
1954 1955 


FIRST SIX MONTHS 


York of radio-tv electrical equip 
ment the 
financial spottiness of the industry. 


companies also showed 
Despite large gains by some firms, 
others showed substantial declines 
so that the overall net change in 
1955’s first half was small compared 
to 1954. Total sales increased only 
2 percent while profits showed a 
one-percent decline. 

Sales totalled $3.2 billion in the 
first half of 1954 compared to $3.3 
billion this year. Net profits were 
$172 million in ’54 as against $170 
million this year. 


Electronics Withstands 
Nuclear Explosion 


Equipment ranging from 
antenna towers to vacuum 
tubes holds up well 


EVALUATION of damage to some 150 
electronic products exposed to the 
nuclear explosion at Yucca Flats re- 
vealed nearly all items operable or 
readily reparable. Various pieces of 
housed in dwell- 
approximating 
normal conditions and at dis- 
tances of 4,700 and 10,500 feet 
from the blast. While the buildings 
were damaged by the blast, the 
electronic equipment showed good 
durability. Damage was due almost 
wholly to falling debris. Radiation 
not a problem and thermal 
damage insignificant. No 
broken vacuum tubes or tv picture 
tubes were observed. 


equipment 
ings in 


were 
situations 


was 
was 


> Station—A 250-watt radio trans- 
mitter, housed in a building which 
was heavily damaged, came through 
but went off the air 


power lines to an outside 


unscathed 
when 
gasoline generator were snapped by 
falling utility The broken 
lines were repaired in less than 15 


poles, 


minutes. Power failure could have 
been avoided by underground wir- 
ing. Three 
were still standing after the blast. 
The had virtually no 
effect on the a-m station’s antenna 
but 
erected for a nearby mobile radio 
The 4,700 


from blast center. 


steel antenna towers 


explosion 


tower, snapped a small one 


station. stations 


feet 


were 


> Mobile 


radio 


The house in which one 
installed 
demolished, and station equipment 
hurled from the second floor to the 
top of a pile of debris at ground 
level. However, the equipment was 
when inspection teams 
the scene. A _ radio- 
equipped auto parked outside the 
transmitter building was badly 
wrecked but its two-way radio 
remained operable. In a second 
car, 10, -500 feet from blastcenter, 
the radio was untouched. 

Continued on page 22 


station was was 


operable 
arrived on 
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NO SHOCK MOUNT 
ever HAD 11 SO TOUGH 


That’s why 
ALL-ANGL 
Barry mounts 
are used in 
MARTIN’s 
MATADOR ; » 


Under the cumulative shock of rocket-boosted 
zero-length take-off, jet-fighter flight maneuvering 
and on-target dive that cracks the sound barrier, 
the nation’s first operational pilotless bomber relies 
on ALL-ANGL Barrymount® isolators to protect 
critical electronic control gear 


Equally effective in 
every flight attitude, ALL- 
ANGI mounts permit 
bulkhead mounting that 
saves vital space in this 
deadly weapon. And thei 
proved performance makes 
Barry mounts Martin's 
choice for the Matador 


Let us show you how Barry’s new ALL-ANGI ~ 
isolators can lick your tough mounting problem 


Data sheet M-9 gives mechanical and dynami "ay 


specifications. For specific recommendations, call 
your nearest Barry Sales Representative e 


- — ail | a anil r - ‘ . " es — or ; ve a 


BARRY CONTROLS 707 PLEASANT ST., WATERTOWN, MASS. 


INCORPORATED 
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More Auto And Parts Firms Feature 


Other automotive concerns 
diversify by adding lines 
of electronic products 


Srupy of 


automobile and parts manufactur- 


corporate structures of 
ers reveal other firms engayed in 
electronics manufacturing and de- 
velopment in addition to the fifteen 
(ELECTRONICS, 
'DD). There are probably 


previously reported 
p 12, Aug. 
even line 


more companies whose 


include both electronic and automo- 


tive products, 


> Other firms—Willys Motors, 
which made electronics news when 
the flat 
tube, has three divisions engaged 
in electronic work. 

Bendix 
of automotive 


it introduced television 


Aviation, manufacturers 


and aircraft parts, 


makes a wide range of electronic 
from 


missiles 


products 


computers and 


sruided radio 


systems to 
Arvin Indus- 
tries makes auto heaters, mufflers 


television sets. 
and other parts and is in the radio- 
tv business. 

Electric Auto-Lite, which manu- 
factures ignition systems, also pro- 
duces items. Sterling 
Instruments makes ra- 
dar, guided missile and fire control 
equipment 
America 


electronic 
Precision 


Trans- 
Instrument 
Corp. Sterling, a manufacturer of 
and diesel engines 
intention to acquire 
American-La France-Foamite, a 
fire-truck manufacturer. ACF In- 
dustries includes ACF Electronics, 
Avion Instrument the Carter 
Carburetor Corp. 


> Tire Makers—The Goodyear Tire 
and Rubber Co.’s subsidiary Good- 
Aircraft com 
puters and military electronic prod- 


through its 
Precision 
ras has 
announced 


and 


year manufactures 
ucts. General Tire and Rubber is in 
electronics through its interest in 
Teleradio, B. F., 


developed its own analog compute 


General Goodrich 


used in designing aircraft tires, 


© Diversification Several 


diversified 


highly 


companies make ele 


tronic products and 
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automotive 


products, Sperry-Rand includes the 
Waterbury Tool division of Vickers 
which makes hydraulic variable 
transmissions and Tulsa 
Winch whose products are used on 
trucks and tractors. Baldwin-Lima- 


speed 


Electronics 


line includes street 
earth-moving equip- 
ment as the SR-4 strain 
gage and other test and measuring 
equipment. Allis Chalmers’ line in- 
cludes tractors and ignitrons 


Hamilton’s 
cleaners and 
well as 


Educational TV Plans Big Year 


Number of stations going on 
the air this year will double 


the size of the service 
SO FAR this year a total of eight 
educational tv stations have 
the air and by the end 
of the year the number is expected 
to reach a dozen, This will bring 
the total number of tv 
operated by 


to 235 


new 


yone on 


stations 
educational institu 


tions 


© Breakdown 
Joint 


the 
Educational 


According — to 
Committee On 
Television, additional noncommer- 
cial educational tv stations that are 
expected to be on the air within 
the next few months are WAIQ, 
channel 2 in Andalusia, Alabama; 
WOSU-TYV, channel 34 in Colum- 
bus, Ohio; WTTW, channel 11 in 
Chicago, Illinois and a station on 
channel 56 in Detroit, Michigan. 
Of the 23 
educational 


stations operated by 
institutions, 17 
operating on channels reserved for 
educational tv. Two _ stations, 
KWAR-TV and KUON-TY, 
ate noncommercially on channels 
not reserved for educational tv. 
Four tv stations, WOI-TV, KOMU- 
TV, WBAY-TV and WNDU-TY, 
are operated by educational insti- 
tutions on commercial channels, 


are 


oper 


> Cost—The 


tions on 


17 educational tv sta- 
reserved channels have 
spent a total of $5.1 million in es- 
the 
cost for setting up an educational 
station is $305,000, 


varies 


tablishing stations. Average 
However, cost 


over a wide range because 
of donations and other factors. For 
example, the lowest establishment 
cost for a station on the air is that 


of WBIQ, channel 10 in Birming 


EDUCATIONAL TV STATIONS 


rc 


COMMERCIAL > a | 


NONCOMMERCIAL 


‘a 
| 
_] 


1950. 1953-1954 «1955(EST) 


ham, Alabama which spent only 
$500. The transmitter, tower, land 
and building were donated by com- 
mercial WBRC-TV _ for 
$1.00 per year. This includes use 
and _ slide/ film 
camera units for 1.5 hours per day. 

On the other hand, WUNC-TV, 
channel 4 in Chapel Hill, N. C 
mates its cost at $1,020,000, Nearly 
all tv 
have 


station 


of studios, cameras 


, esti- 


manufacturers 
for 


transmitter 


sold’ equipment educa- 


tional tv use. 


Taped Music 
Has Sound Future 


}’RERECORDED tape, as a cons 
item, 


imer 


not been keeping 
with the growing use of tape rec- 
the On the 
eight-hour tapes of 
taken 


in the background music 


has pace 


orders in home, other 


hand, mood 


music have over almost ex- 
clusively 
field. 
Loading difficulties, awkward- 
short 
accidental 
that 


Continued on 


ness in handling selections 


and the danger of era- 


sure are disadvantages have 
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THIS G-E DESIGNED SELECTO-CHART, KEY TO THE NEW APPLICATION APPROACH, COMPUTES EXACT VAC-U-SEL RECTIFIER STACK YOU NEED. 


NEW G-E APPLICATION APPROACH CUTS DESIGN TIME... 


The Exact Vac-o-5eZ Rectifier You Need 
Can Now Be Chosen in Minutes . . . On-the-spot 


This new 
de veloped by 


you of 


application approach recently 
General Electric, 
rect Vac-u-Sel 


your exact requirements 


assures 
getting the cor 
rectiher to meet 
Now you are assured 
from the 


hnical characteristics 


of getting the full 
advantage long life 
standing te 
ent in all the many 
Vac-u-Sel rectifiers. In 
tically all cases, the sale 
give ou the exact 
r stack 
the inconvenient « y involved in 


data from th 


identification 
price of on the spot, without 


getting 


THIS NEW APPLICATION APPROACH 
brings top quality to your products by 
permitting complete and efficient utiliza- 
tion of the outstanding electrical charac- 
teristics, dependability, and predictable 
sizes, hous- 


f Vac-u-Sel 


operation found in the many 
ings, finishes, and ratings 
component rectifier 

FOR MORE INFORMATION on this n 
ipplication approach, or the outstanding 
Vac-u-Sel line of rectifiers 
nearest G-E Apparatus Sales Office, o1 
write Section 461-38, General Electric 


Co., Schenectady oe 


ontact your 


G-E SALES ENGINEERS are able to determine, 
on the spot, the exact Vac-u-Sel stack to suit 


your particular application. 


Reg. Trade-m 


GENERAL @@ ELECTRIC 
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been listed for tape as a competi- 
tor to disks in the home music field 
Another factor is the cost of base 
material—about 19 cents for disks 
compared to $1.00 plus for tape. 

Present home sales average from 
00 to 800 copies of each selection, 
most of these going to high-fidelity 
enthusiasts. The saturation for the 
prerecorded tape market is esti 
mated at from 3,000 to 4,000 copies 
per selection, 


Background Music—The five 
largest suppliers in the background 
music field are using 8 to 12 hour 
tapes to supply music to their sub- 
scribers. The Muzak Corp. provides 
music service to over 20,000 sub- 
scribers from a tape library of more 
than 7,000 selections. Three firms, 
the Ampex Corp., Presto Recorder 
Corp., and Magnecord Inc. are pro- 
ducing the long-playing reproducer 
units used in these installations. 


Commercial TV Set For Britain 


Three stations will be on the 
air by next March. Sets are 
being adapted for the service 


IcXPERIMENTAL broadcasts have 
made and on September 22 
Britain’s first commercial _ tv 
located at Beaulieu Heights Croy 
don, a suburb of London, will start 
transmitting programs. 

By March of next year two other 
commercial stations will open in 
the Midlands and in Lancashire. 
The three stations will bring almost 
60 percent of the total population 
of the United Kingdom within 
reach of commercial ty, 


been 


> Sets——-About 1.2 million of Brit 
ain’s 4.7 million tv receivers will 
be equipped to receive the new 
service, For the past year tv set 
makers in Britain have been sell 
ing receivers that can receive the 
new commercial stations as well as 
the BBC. It is estimated that about 
1 million of these are now in use. 

By the time the first stations go 
on the air this month 
000 one-channel sets will have been 
the 
Conversion 
about $28. 


some 200, 


converted to receive commer- 


cial channel cost is 


estimated at 10 pounds, 


» New 
Television 


Agency—-The Independent 
Authority or ITA 
sponsible for the new commercial 


is re- 


service, It was set up in August 
of 1954 by an Act of Parliament 
and has a statutory life of 10 years 
Its main functions are to own and 
operate transmitting stations. Pro 
grams will be supplied by privately 
financed companies which will work 
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under long contracts with ITA. 
> Cost—The Authority is allowed 
to borrow up to $5.6 million from 
the British Government within the 
first five years of its life but only 
$2.8 million of this can be drawn 
during the first year. The entire 
amount must be repaid before the 
end of 1964, 


Microwave Relay 
Business Stirs 


AFTER three years of comparative 
inactivity, microwave radio relay 
again breaks into the news albeit 
in a smaller way than the mam- 
moth transcontinental systems. 


> Million Dollars—Collins Radio 
will put in a million-dollar system 
for Continental Pipe Line Co. and 
Sinclair Pipe Line Co.—joint own- 
ers. 
The 


Texas 


system will link Houston, 
and Ponca City, Okla. and 
will require two terminals and 25 


relay stations. It is designed to 
carry 120 simultaneous conversa- 
tions, 


> New Band 
to use the relatively unused 2,450 


A microwave system 


to 2,700-me band will be installed 
by RCA for Union Oil Co, in 
Angeles. 10 route 
miles, the system will link the com- 


Los 
Covering about 
control center, a pumping 
branch office. Serv 
will 
communications, control and tele- 


pany’s 


station and a 


ices provided include voice 


metering. 





GE physicist uses modified snooper 
silicon ingot as 


scope on 


Infrared Scopes 
Go Commercial 


Wartime snooperscopes and 
sniperscopes are moving 
into civilian fields 


ABouTt 1,000 to 1,500 infrared view- 


ers, commercial versions of the 
wartime sniperscope, are in use, 
according to Farnsworth  Elec- 


tronics division of IT&T. The num- 
ber is relatively small because the 


instruments have only recently 
been made available for civilian 
application. The units are com- 


portable, weighing ap- 
proximately 10 pounds and cost 
$500 to $1,000 depending on the 
quality of design as well as the 


pact and 


optics supplied. 


Film manufactur- 


processing 


> Applications 
and laboratories 
the monitor film 
manufacturing operations in dark- 
Nearly 200 
among three major film firms. 
The instruments are finding in- 
security applica- 
tions. Police prowl cars use them 
to examine 
from the 
available 


ing 
use scopes to 


ness. are distributed 


creasing use in 


in darkness 
car. A 
operates on 


suspects 
model is 
the 
a car’s cigar lighter 
industrial field 
used in determin- 


patrol 
that 
power from 
In the general 
the devices are 


(Continued on page 26 
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a In communications receivers — 


Whe Pay-Oft is on Parlarmance/ 


a communications receiver for just one thing—dependable performance. It’s 


You buy 
Pro-310 was designed with performance in 


performance that counts, and the NEW 
mind. It outperforms all the other receivers in its class. Here's why— 


Check on the NEW Pro-310—1t Ic 

your ““tough-spot” service. Write for specs and 
details to The Hammarlund Manufact iring Co FE 
Strect, New York 1, N.Y. Ask 


@ 3 years engineering and design time in its 
development (including 1'2 years to iron 
out the ‘bugs’) plus 5 years production ex- 
perience on its military counterpart. i60 West 34th 

| tt No 
The features shown above. Bulletin. No. | 


*Completely new concept in CCIS l I ri nical band pread 


ANY DAN Gd GY Yo) 


Since 1910 


forrn 
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ing temperature distribution at 
heats above 250 degrees C and in 
warehouse surveillance. 

In the identification of forgery, 
such as when an original signature 
has been mutilated or erased and 
written over, the instrument has 
proved particularly useful. This 
been true especially in the 
identification of old oil paintings. 

Medical applications include 
psychological and psychiatric 
tudy when it is desired to study 
a subject under conditions of com- 
plete surprise to stimuli. 


nas 


The scopes have also been used, 
as has been done in the military 
Nancy equipment), for signaling 
iver long distances on land or sea. 
Standard candle 
power at 1 mile. With a pulsed in- 
frared light 


sensitivity is 1 


source, signals are 


yood for ten miles day or night. 


Financial Roundup 


PROFIT reports made in the past 
month by manufacturers in the 
electronics field indicate the busi 


ness conditions in the industry. 
Following are the net profits of 
manufacturers for the fiscal 
periods indicated 
Net Protit 
fompany O55 ino 
imiral om 1.046,1% BOO 
rican Lo 
irma 6m 1458,017 1,411,096 
erican HBroadenat 
ne Param 
Pheatet ir (28 000 O.000 
Armpex iin 166.736 » Ho) 
» om 147.48 og 48 
vite Om O7F2.904 H46.75 
linwineertt 
‘ 96 i { 
rnell-Dub r tt ‘ 14 ‘ ‘ 
1 Mont 6m 1249 oC 179.000 
iirchild in 
om ( Th “69 
eneral I 
ter ‘ xu ‘ie oof 
’I m 1 t 41,¢ 
ali il ‘nn ( ‘ lau 
foffman Klect 
fin 419.1 ' inf 
iM 6m 870,99 100.394 
ih tu 1'oo oxo 
Pe m 846 4.8 ‘ 
| Mall t 102,084 ! 
Tint Minin or NI is 1 l 
Me 
en x] H O15 
ickard Be ny 62.131 i, 449 
i*hileo 6m 75.000 1.735.000 
{ \ tm oeglLooo 4 He O00 
iytheon 12m 531,561 , 116 
tellance Hleetr 
m 74,828 ‘80.577 
tandard Coll *SH 8S 1,358,996 
ewart-Warner tn 810.58 1,511,560 
yivania 6m U,OR8K OLD ; 
hompson Product 
om 1,791,099 14,213 
ing Sol tn 1,528.79 1001.5 
Veatingwhou Oo 417.000 15.259 .000 
enith 6n 126,061 1,288, 24¢ 
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FUTURE MEETINGS 


Ausc, 26-Sepr. 4: Great German 
Radio, Gramophone and TV 
Exhibition, Dusseldorf, Ger- 
many. 

Sepr. 12-16: Tenth Annual In- 
strument Conference & Ex- 
hibit, ISA, Shrine Exposition 
Hall and Auditorium, Los 
Angeles, Calif. 

Serr. 14-16: 1955 Annual Meet- 
ing of the Association for 


Computing Machinery, Uni- 
versity of Penn., Philadelphia. 
Serr. 14-16: Second Annual 


Meeting of Professional Group 
on Nuclear Science, IRE, 
Center Theater, Oak Ridge, 
Tenn. 

Serr. 17: Symposium on Auto- 
mation, Cedar Rapids IRE, 
Cedar Rapids, Iowa. 

Sept, 23-24: IRE Fifth Annual 
Fall Symposium On Broad- 
cast Transmission Systems, 
oo Hotel, Washington, 
», C. 

Serr. 26-27: RETMA Sympo- 
sium, Electronics For Automa- 
tion and Automation For 
Electronics, Philadelphia. 

Sept. 26-27: Sixth Annual Meet- 
ing and Conference of the IRE 
Professional Group on Vehicu- 
lar Communications, Multno- 
mah Hotel, Portland, Ore. 

Sepr. 26-28; IRE Symposium, 
Aeronautical Communications 
—Civil and Military, Utica, 

Sept. 28-29: Industrial FElec- 
tronies Conference, AIEE, 
Rackham Memorial Auditor- 
ium, Detroit, Mich. 

Serer. 29-30: Fall Assembly 
Meeting of the Radio Tech- 


Industry Shorts 


> Production of 
sistors was 


germanium tran 


temporarily suspended 
by Radio Receptor because it find 
that the demand for the 


has not yet sufficient 


devices 


reached pro 


portions to make limited produc 


tion of a low-priced, high-quality 


produc { feasible, 


> Two all-transistor portable ra 
dios, one with six transistors and 
the other with seven, will be in 


troduced by RCA during the fourth 
quartet The sets will both sell for 


$79.95 

© Release of information by ANDB 
on TACAN 
from military confidential status. 


follows declassification 


> Transistor factory employing 


nearly 700 workers has been opened 


nical Commission for Aero- 
nautics, Hotel Statler, Wash- 
ington, D. C. 

Oct. 3-5: National Electronics 
Conference, Hotel Sherman, 
Chicago, Il. 

Oct, 3-7: AIEE 
Meeting, Morrison 
Chicago, Il. 

Ocr. 10-12: The Eighth Inter- 
national Systems Meeting, 
Systems & Procedures Asso- 
ciation of America, Cadillac 
Hotel, Detroit, Mich. 

Ocr. 12-15: 1955 Convention of 


Fall General 
Hotel, 


the Audio Engineering So- 
ciety concurrent with the 
Audio, Fair, Hotel New 


Yorker, New York, N. Y. 

Oct. 17-19: RETMA Radio Fall 
Meeting, Hotel Syracuse, 
Syracuse, N, Y. 

Oct. 20-22: Eighth Annual 
Gaseous Electronics Confer- 
ence, GE Research Lab., The 
Knolls, Schenectady, N. Y. 

Ocr, 24-25: First Annual Tech- 


nieal Meeting, IRE Profes- 
sional Group On_ Electron 
Devices, Shoreham Hotel, 


Washington, D. C. 
Oct. 25-27: International Con- 
ference on Electronic Digital 


Computers and Information 
Processing, Darmstadt, Ger- 
many. 


Oct. 28-29: 1955 Symposium of 
Philadelphia ISA, Penn Sher- 
wood Hotel, Philadelphia, Pa. 

OcrT. 21-Nov. 1: 1955 East Coast 
Conference on Aeronautical 
and Navigational Electronics, 


IRE, Lord Baltimore Hotel, 
Baltimore, Md. 
by Philips in Nijmegen, Nether 


lands 


© National Radio and Television 
Week, which starts September 18, 
two fold 


will signal the start of a 


campaign by the industry to pro 
mote set sales and increase radio 
listening and tv viewing 


> Five-cent credit will be given to 
radio and ty technicians and sery 
Phileo Corp. 


old tube it receives. 


icemen by for each 
Returned tubes 
part of the 


firm’s campaign to break racket of 


will be destroyed as 


reselling worn-out and discarded 


receiving tubes 


the 
duction of transistors has been es 


> Growth in annual unit pro 


timated by one major manufactur- 
1955, 1.5 


1956, 6.0 million; 


million ; 
1957 9.4 million. 


er as follows: 
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ELECTRONICS 


NLA 


COLOR BAR GENERATORS 


for 


Design + Production + Service 


Designed to produce black and white and stand- 
ard NTSC colors—green, yellow, red, magenta, 
blue and cyan—for receiver alignment and 
servicing, the Kay CHROMABARS may be used, 
without auxiliary equipment, to feed black and 
white and the six standard colors directly into 
the video amplier. 


In combination with the Kay MEGA-PIX Single 
Channel, the CHROMABARS may be used to 
check overall performance of television receivers. 


Chromabar 


The Chromabar Model Multi-Chrome 


Output Signal: 


Colors: 1. Black, white and six NTSC colors 
2.1, Q, R-Y, B-Y are available by switch 
selection. 

Frequency: Video, RF output can be supplied 
through Mega-Pix at specified channel. 

Polarity: Positive or negative. 

Amplitude: Continuously variable, 0 to max. of 1.4 
volts peak-to-peak across 75 ohms. Ampli 
tude increases with impedance. 


THE 


Chromabar 
MODEL UNI-CHROME 


Output Signal: 


Colors: All six NTSC standard colors available 
individually with black and white. Controlled 
by single front panel switch 


Other specifications similar to Multi-Chrome 


Built-in dot generator for checking convergence 
and linearity 


Price: $425.00, f.0.b. factory. (Additional colors, 
gray shades or | and Q, R-Y, B-Y at $20.00 


each.) 


nformation, write 


KAY ELECTRIC COMPANY 


Dept. E-9 


For mplete details a 


14 Maple Avenue, Pine Brook, N. J. 


September, 1955 


Phase Angle Accuracy: Within 3 degrees. 


Repetition Rate: Continuously variable through 
range of § 5% about 15.75 ke. 


Power Supply: 105-125 volts, 50-60 cps, 220 watts 
Power supply electronically regulated. 


On special order, RF oscillator can be added to 
provide RF output 


Price: $850.00, f.0.b. factory. 


KAY 


, 
Chromadot 
Color Bar—Dot— 
Horizontal and Vertical 
Sync Generator 
The CHROMADOT is a com 


bined color bar dot generator 

with vertical synchronization so that only a single cor 
is required to the RF antenna or video amplifier 
nections are required to receiver sync circuits 


SPECIFICATIONS 


Ten color bars progressive every 30 
Reference color burst. Constant color across each bar 
Single dot per line in uniform pattern for checking con 
vergence 
Varying luminance signal, plus 60 cycle vertical sync 
pulse for checking chroma circuits 
Positive and negative horizontal and vertical sync pro 
vided for stationary patterns without internal connec 
tion to receiver 
Video: 0.6 volts peak to peak. 10 volts into 5000 ohms 
RF: 0.2 volts into 75 ohms or 300 ohms on any specified 
channel 
7 Sound carrier provided for tuning the receiver 
Price: $395.00, 
f.o.b. factory. 
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Above — Completely automatic 44 station, 75 foot long DYNASERT 
with printed wiring board loader. A similar United unit has been 
placed in operation by a large producer of TV receivers. Right — 
Individual inserting machines are the efficient way to insert com- 
ponents where volume of production does not justify the fully 
automatic equipment. 


New United Component Inserting Machines 
Now in Commercial Operation 


“Dynasert” System Most Flexible 
for Automatic Insertion of 
Electronic Components 


NEW, VERSATILE DYNASERT CONVEYOR, operated 
automatically, produces 9600 assemblies of electronic com- 
ponents per day. It is completely flexible. It will insert differ- 
ent components in any sequence and can handle a wide variety 


Accuracy of board location and minimum changeover 

time are primary advantages of United's paliet system ; : . erpiite yy e ‘ er <9. 
Multiple sets of dowel pins can be provided so that a of print d circuits, hac h lation can be ca ily and qule kly 
single pallet handies a wide range of printed wiring s 

board sizes and shapes. adjusted or can be readily relocated on the conveyor. Any 


number of stations may be added. 


THE SINGLE STATION UNIT, operated semi-automatic- 
ally, is a valuable assembly tool, increasing production, ac- 
curacy and uniformity over hand assembly while reducing 
operator fatigue. These advantages of DYNASERT bring new 
efficiencies to both small and large assembly operations, Get 
ll full details on DYNASERT write Industrial Sales Division, 


Full reels of components which may be lead-taped as 


shown or body-taped are quickly slipped in place and A Ss . . . Yay . 2ng ae 
SainnLan talaite Gielen: @ueaemey aanaienier te conten, United Shoe Machinery Corporation, Boston, Mass. 


Each reel holds about day's supply 
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Brown 2-phase 


reversible motors 


Want more information 


give positive positioning, 


high torque 


...in servomechanisms, 


computers, null circuits 


HIS line of low inertia 2-phase motors provides high 

torque at low speeds. Ideal for numerous remote posi 
tioning applications, their performance has been proved 
by years of use as balancing motors in Brown ElectronikK 
instruments. They are self lubricating, and are totally 
enclosed . including the reduction gear train. They 
operate at ambients from 20 to 175 F 


A wide range of shaft speeds is available, including a new 
model with no-load speed of 1620 rpm. Rotor speed 
for all models is 1620 rpm. Power input is 115 volts, 60 
cycles. 25 cycle models are also available. Line field 
takes 11 watts, amplifier field 2.5 watts. Motor load im 
pedance averages 12,000 ohms. Dimensions are shown 
in the diagram. 


For special applications, many variations in pinion 
shaft, leads and materials can be supplied. Prompt 
delivery available on either standard or special models 


Order Now! 


Prices from $40.50 


(even more favorable depending on quantity) 


No-load speed—rpm 333 | 1620 
Rated torque—in. oz. 4 5 
Max torque—in. oz. WW 9 


rpm for max power 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 4428 Wayne Avenue, Philadelphia 44, Pa 


Honeywell 


Thats tu. Couto 
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Girt American Grigiual Eguijomet Ve paclie 
.. Tae XoRiD’sS ©”. 


PERMANENT MAG 


all shapes..all sizes.. 
all grades.. 


CAST ALNICO . . SINTERED ALNICO 
.» HYFLUX ALNICO V HE 

. INDOX CERAMIC MAGNETS 

.. CUNIFE .. AND OTHER 

SPECIAL MAGNET MATERIALS 


FREE TECHNICAL HELPS: 


If you are interested in obtaining magnets for your experimental 
work, write for Catalogs 11-A-9 or 12-A-9 which list a wide range 
of stock magnets available for immediate shipment. Catalog | 1-A-9 
covers cas! permanent magnets Catalog 12-A-9 covers sintered 
permanent magnets 


Also available without charge 1s a subscription to the publication 
“Applied Magnetics.”’ You should receive this publication if you're 
interested in or responsible for the design or development of prod 
ucts using permanent magnets 


Please send requests on your company letterhead 


Want more information? Use post card on last page. 








Largest Manufacturer 






of Permanent Magnets 





Wide Range: From Valparaiso, Indiana, comes the staff. Because Indiana makes a// kinds of perma 







widest range of permanent magnets in the world nent magnets, you can be sure that only the magnet 
from tiny “UU” shaped 1/10 07. sintered Alnico best suited to your product's requirements will be 
permanent magnets to massive cast magnets weigh- recommended 






ing 1,000 pounds, and more! Many standard sizes 





Magnetic Specialists: Indiana Steel Products Co 





i shapes are available from sto ‘ 
ind hape ire available from stock . ind quickly has concentrated on manufacturing magnetic mate- 






in 24 hours! 





rials for almost half a century. All facilities, atten 













Largest Engineering Staff: |} or your speci il perma tion, and effort are channeled to magnetic materials 


/ yne . 
’ an nly to magnetic materials 
nent magnet applications, Indiana offers the World’s ind only to magnetic 1 —— 


largest engineering staff devoted solely to the design Trained Sales Engineers: Indiana Permanent Mag 
and application of permanent magnets. This stafl net salesmen are trained engineers. Frequently 
backed by the World’s largest and most complete they are in a position to give your technical men 
magnetic research and production facilities, is avail on-the-spot suggestions. More often than not, they 
‘ able to consult with your own desien engineering have already encountered problems similar to yours 
4 SCOCHOSOOSHSHSHSHHESSHSHSHESOSOOESEEESS 
i) 


THE INDIANA STEEL PRODUCTS COMPANY 






VALPARAISO, INDIANA 






INDIANA 
i 
MAGNETS 


World’s Largest Manufacturer of Permanent Magnets 


Want more informati ? Use post card o last pa 













B-H Vinyli-Sil 8ooo 


Fiberglas Sleeving 


A 





“BAKER'S DOZEN" IN ELECTRICAL INSULATION 


BH Vinyl-Sil 8000 75 new, but behind it ts 30 years’ 
CX] riche in the de velopment and manufacture of 
hy gh-dependability electrical sleevings that set new 
tandards of insulation performance BH Vinyl-Sil 

) Fiberglas Sleeving for instance, offers 8,000 volt: 

mun short-time dielectric breakdown »,000 
volts beyond the NEMA and ASTM requirements for 
(jrade B-A-1 


Phat's one big advantage of designing with this new 
leeving that combines stabilized organic resins with 
those of the silicone group, Here are others high 

sistance to heat-aging, flow, oils and chemicals, abra 
sion and cut-thru 10°F. low temperature flex 


ibility and wo capillary attraction to water 


BH quality is no accident, Laboratory and field checks 
re used as a constant control measure, There's a con 
tinuing search for new and better materials aimed 
toward | roduct unprovement without increase in cost 


The result maximum protection for your products 


Data sheets and sample s of BH Vinyl-Sil 8000 and 
others in the de pendable BH family of tubings and 
sleevings for electrical insulation are yours for the 
isking. Tell us your insulation proble mand we'll send 


test samples to answer your need insulation-wise 


1 { COSt- Wise 


BENTLEY, HARRIS MANUFACTURING Co, 
1309 Barclay Street 
ce HOHOCKEN PENNSYLY 1A 


lelephone: Cons! shacken 6-0644 


LEEVINGS 


*BH Non Praying Fiberglas Sleevings are made by an exc! ve Bentley 
Ha proce U.S. Pat. N { 17296 and i728 
liberela Rey. TM of Owens ung bibergias Cor 
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WORLD’S LARGEST STOCK 


4 

 ) 

- _ a” wy RESISTORS 
e TA Seer LY Mente 
adjustable wire -wound 


MT te ee 
Also composition type. 


RHEOSTATS 
Ten stock sizes—25 to 
1000 watts. All ceramic 
and metal. 





What resistance components do you need in a hurry? 
From a factory stock of several million resistors, rheostats, 
and tap switches . . . in 1,859 types, sizes, and values . . . 
Ohmite can make fast delivery in reasonable quantities to 
meet your immediate requirements. 

Furthermore, by tailoring your specifications to these stock TAP SWITCHES 
items, you can always get speedy delivery that will help a nn eae 
you keep experimental and pilot production operations on Te OL 
a smooth-running schedule. A 

To assist engineers and purchasing agents in making 
their selection from this huge stock, Ohmite Stock Catalog 
No, 24 contains complete, up-to-date information on all 

- Ohmite stock items. Resistance values, ratings, specifications, 
and other helpful information are included. 


NEED RELAYS? Ohmite Amrecon 
‘ Relays are available in 61 stock types. 
Write for Bulletin R-26. 


3610 Howard St., Skokie, Ill. (Suburb of Chicago) 





__. 1948-1955 









FOR HIGH CURRENT 
E APPLICATIONS... 


O Al M | re os PowerType RESISTORS 


PT ee a 
roe 
; 











Ahhh ee 
AY mitt vay 





MMT 


it tee TEERE 


ir 
isad 


Trt Thee ; 






~MAALLLL A 


4 Sy 7 
ittaa Lh) 


rr 
a ~ 






Available in fixed or adjustable 
“DIVIDOHM”” Types. 


ecient 


CKiht wih OFAN 


iv my, RHEOSTATS » RESISTORS - RELAYS - TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3610 Howard St. * SKOKIE, ILLINOIS 
D__ 1915-1955 











NEWEST 


METHOD 


OF SEALING AGAINST MOISTURE 
POTTING of Cannon Connectors 


. Positive sealing against moisture, dirt, 


and other foreign matter. 


. Weight saving because of elimination 


of end bell and cable clamp. 


. Space saving due to shorter overall 


length. 


. Prevention of wire fatigue under ex- 







Typical completed 
potted connector 


Individual wires 
and elements are 
thoroughly sealed 


CANNON offers these 
Connectors for Potting 


CAOG6BS Plug « Plastic Inserts 

12S to 48 Sizes 
CAOGBR Plug « Plastic Inserts 

12S to 48 Sizes 
CAOGES Plug « Resilient Inserts 

8S to 36 Sizes 
CAOGER Plug « Resilient Inserts 

8S to 36 Sizes 
CA3106BS Plug *« Plastic Inserts 

12S to 48 Sizes* 

CA3106BR Plug * Plastic Inserts 
12S to 48 Sizes* 
CA3106ES Plug * Resilient Inserts 
8S to 36 Sizes” 
CA3106ER Plug * Resilient Inserts 
8S to 36 Sizes* 
"less grounding means 

Receptacles also available for 
potting. 

Plugs and receptacles available 
with either pin or socket 
assemblies. 

Please Note: Many other connectors may be 
potted by devising proper potting techniques. 


CANNON Potting Molds — 










ta ee 
ead 


Nylon potting cup Aluminum end bell 
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Sa 


treme vibration. 


Improved dielectric characteristics. 





How It’s Done... 


Potting is a newly developed 
method of obtaining complete 
protection, covering, and sealing 
around the solder cups and wires 
at the rear of electric connectors 
by means of a sealing compound 
applied at the time the connectors 
are wired into their assemblies, 
The terminal area enclosed by the 
plug or receptacle end bell is 
filled or potted with a free flowing 
high solids synthetic rubber com- 
pound. This cures at room tem- 
perature to form a firm, resilient, 
moisture and vibration resistant 
rubber seal. 


Clean the Connector... 


The connector should be free of 
grease, oil and wax in order to in- 
sure good adhesion. Do not expose 
insulating materials to the clean- 
ing solvent beyond the time nec- 
essary for adequate cleaning. See 
the new Cannon Manual on Pot- 
ting for complete information. 


Mixing the Compound... 


Compounds are usually fur- 
nished as a basic sealant com- 
pound and an accelerator. Mixing 
must be done carefully, either by 
hand or with power equipment. 
This subject is covered fully in 
new Cannon Manual on Potting. 


Applying the Sealant... 


Application of the sealant can 
be made with a small paddle- 
shaped tool, spatula, putty knife 


Want more information? Use post card on last page. 





or a flow gun. However, the flow 
gun is the preferred method 
where larger quantities of the 
plugs are to be sealed. Methods 
are discussed fully in the new 
Cannon Manual on Potting. 


Potting Machines... 


Large quantity runs can be 
handled economically by potting 
machines. Typical equipment of 
this nature is illustrated here. 






Potting 
machine 





Potting 
by hand 


Curing Time... 


Curing time and the methods 
used are very important. The 
length of time that it takes for 
the sealant to harden and cure 
varies with the material used. 
Generally, the length of cure time 
depends upon the work life of the 
compound. A longer work life in- 
creases and short work life de- 
creases the cure period. See the 
new Cannon Potting Manual for 
complete details. 

MIL-S-8516 (Aer) is basic specifi- 
cation on sealing compounds for elec- 
tric connectors and electric systems. 
BuAer Bulletin Aer-EL-35 covers 
electric connector sealing to prevent 
contamination, improve reliability. 








Cannon's engineering ex- 
perience is available to 
you on your potting prob- 
lems. Write TODAY for 
assistance and for new 12 
page, 2-color, Potting Man- 
ual No. PM-1. 





A) Fj 
fF) 


Please mention this 





magazine or Dept. 120 


CANNON ELECTRIC CO., 3209 Humboldt St., Los 
Angeles 31, California. Factories in Los Angeles; Eost 
Haven; Toronto, Canoda, London, England, Melbourne, 
Australia. Manufacturing licensees in Paris, France; 
Tokyo, Japan. Representatives in ail principal cities. 
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These or similar problems puzzling you? 











© High Speed inspection ¢ Continuously recording 
and classification vate of temperature change 
of resistive elements in jet engine test stands 


¢ Precision control of minute | ¢ K.M.S. regulation of a-c 
potentials and currents oscillators and generators 






? 









, 
a © High speed inspection ¢ Multiplication of two 
; of ferromagnetic materials a-c or d-c signals to provide 


a precision product 





© Production testing of 

cathode ray tube brightness | ¢ Precision low power factor 
measurements for 
production inspection 
of transformers and motors 


© Recording extremely low 
temperature differentials. 





| 
! Practical solutions to the above, and many other 
problems of low-level measurement and control 
| have been supplied by the WESTON Inductronic 
| System . . . an entirely different method of d-c 
| amplification. Utilizing the deflection of a perma- 
| nent magnet moving coil system, it converts ex- 
tremely low-level d-c to a proportionate a-c signal 
| and amplifies it to a usable degree . . . then recon- 
| verts to a d-c level. The system operates at a fre- 
| quency of 200 KC, and provides a high order of 
Model 1475 Multi-Range Inductronic D-C Amplifier sensitivity, accuracy and speed. And because of 
soto Sila, causenatatharoenaie ai Stele circuit simplicity, the system is stable and virtually 
in fundamental accuracy or speed. Has seven current | maintenance free. To learn how you can apply 
— oe re ene ite eee | the Inductronic System in research or production, 
available by the turning of a aa a aaues | call your nearest Weston representative, or write 
wienthenpetineinsuncn hon eitiiesencene, diet for bulletin B-36-B. 
Accuracy 1%, Accessories such os recorders and addi- 
tional indicators can be inserted in the ovtput to a total | 


of 5,000 ohms without affecting accuracy or calibration. 


WESTON Gsttumenll 


WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, New Jersey 
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Multi-channel -- 





telegraph Al or 
telephone A3. 


























Components 
conservatively 
rated. Completely 
tropicalized. 


Model 446 transmitter operates on 4 
crystal-controlled frequencies (plus 
2 closely spaced frequencies) in the 
band 2.5-24.0 Mcs (1.6-2.5 Mcs 
available). Operates on one fre- 
quency at a time; channeling time 
seconds, Carrier power 350 watts, 

Al or A3. Stability .003%. Operates 
in ambient -35° to 45°C. Nominal 
220 volt,50/60 cycle supply. Conser- 
vatively rated, sturdily constructed, 
Complete technical data on request. 


AER 


3090 DOUGLAS ROAD 


% Want more information? Use post card on last page. 


STABLE. 


High stability (.003%) under 
normal operating 














conditions. 


Here’s the ideal general-purpose high- 
frequency transmitter! Model 446... 
4-channel, 6-frequency, medium power, 
high stability. Suitable for point-to- 
point or ground-to-air communication. 
Can be remotely located from 
operating position. Co-axial fitting to 
accept frequency shift signals. 





COM 


MIAMI 33, FLA 
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ANNOUNCING 


CLIPPER 


I:ver so small, and light for its power capa 


our new type 589 electron tube will help imr 


ibly in concluding many electronic design pré 


Torii ami ami tl ata tamale Mest lic shal cslit eal 


CS} 
Chis new external anode tube weighs only 


over *4 of an ounce, is less than 2 inches lo 


is rated as 


for peak plate current of 8 amperes 


Type of Cooling 
Net Weight 
s k Rating 
Vibrat Rot 


MECHANICAL DATA 


Overall Dimensions 
lead) 


Nominal 
1.9 inches 


1.5 inches 


Length (Less 
Leod Length 
Diameter 9 inches 


Anode Dimensions General 


Bir 


in 


Length (for contact) hes 


Heater V 
Diameter 4 hes 
Bulb 


unting 


Filament 


UNITED 


Heater Curre 


trations oh 


and A Je ( lustrations 


Terminals ystrations 
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a clipper diode for 10,000 volts epx, and 


ng 


+ 


DIODE R 


bilities, a 


ela ieis em ee 
Neots Stein sal 


a 
ea 
a little 


ng, yet 


epx 18 


a] 


Peli 


at 


ELECTRICAL DATA 


500 cf 


ltage 


a 


oil emersed 


volts and 


de 


(oe) sR cc ee oD A 


Tomi as ie 


OM sevate 


k rating is 


Liquid 
0.8 oz 
300 g 

10g 


rectifier operation rated 


EL current r 


iverage 


cooled rectifier operation 


ind iverage EL ob be ginal 


Te 


Peak Plate Current 
Average Plate Current 


ep 


aha) 4 


P| 


250 ma 
65 mAdc 


Maximum Coolant Temperature fange 


65°C to +165°C 


Maximum Rectifier Ratings (Radiation Cooled) 


Peak 
Peak 


Inverse 


Plote ¢ 


Voltage 
utrent 


Average Plate Current 


Maximum Clipper Diode Ratings (Liquid Coe 


Peak 
Peak Current 


Inverse Voltage 


Averoge Plate Current 


16.0 bv 

120 ma 

30 ma 
d) 

10.0 bw 





TAILOR-MADE 
.at “store-bought prices. 


OVER NINETY PERCENT of the GLOBAR® 
Resistors available today have been engineered 
in the correct sizes, shapes, resistance values—and 
characteristics——to solve specific circuit problems 
completely and economically ...including yours / 
Why shop around for “stock” items when GLOBAR® 


Resistors cost no more? Let us convince you 


Always Specity 


GLOBAR 


Ceramic Resistors 


GLOBAR DIVISION The Carborundum Company Niagara Falis, New York 
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A NEW LINE OF 
BROADBAND MICROWAVE 
COMPONENTS 


MICROWAVE TEST ANTENNAS 


Covering 1,000 to 26,600 mc. Rugged, portable units built espe- 
cially for field intensity measurements, antenna pattern recording, mooeL No. FREQUENCY RANGE MAX. VSWR 
leakage measurements and other communications use. Supplied AL 1,000 to 2,300 mc 
AS 2,450 to 4,600 mc 
complete with tripod mount, adjustable pan head, and convenient AR 4'450 to 8:000 me 
Carrying case AX 7,850 to 12,400 me 
Each of these Polarad test antennas is highly directional with A-KU 12,400 to 18,000 me 
excellent front to back ratio, and is supplied with flexible wave- AK 18,000 to 26,000 me 
guide or coax couplings 


BROADBAND-PASS FILTERS 


Covering 650 to 13,000 me. These Polarad Broadband-Pass filters 7.°- ee 
are the first of their kind commercially available. They feature F 1100 1,100 — 2'200 me 
sharp skirt selectivity and low pass band insertion using standard F 1800 1,800 — 3,600 mc 
50 ohm co-axial connections. Curves showing typical bandpass F 3500 3,500 — 7,400 me 


F 610 
characteristics are available on request. — C008 — eee 


MICROWAVE WAVEMETERS 


Covering 500 to 4000 mc. Precision, adjustable, cavity-type meters 

designed for measuring frequency with + 0.2% accuracy over the 

range 500 to 4000 mc. Each meter in the series has a 2:1 fre- — >= yang 97 oa 
quency range. Specific frequency metering is accomplished by FL 1,000 — 2'000 me 
adjustment of micrometer head until a dip of at least 20% in FS 2,000 — 4,000 me 
output occurs when input or output impedance is nominal 50 ohms. 

Micrometer head readings are easily converted to frequency by 

using calibration chart furnished with each instrument. Utilizes 

Type “N’’ coax connectors 


MICROWAVE ATTENUATOR—Model SJ 


Covering 4,000 to 12,400 mc. A continuously variable, stub-tuned, SPECIFICATIONS: 

mutual inductance attenuator (waveguide beyond cut-off) designed freauency Range: to 12.4 kme 

for external use in making microwave measurements with spec- Attenuation Range: 130 db 

trum analyzers, signal sources, receivers and for power measure- Minimum Insertion 

ments. The Model SIJ can be used as a standard calibrated attenu- Loss Approximately 10 db 
depending on frequency 

ator; for circuit protection; or for monitoring and measuring. It 

will insure RF circuit isolation. It may be used to convert signal 

source or laboratory oscillator into a signal generator 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 


age) NS y\e ELECTRONICS CORPORATION 


eer as 43-20 34th STREET * LONG ISLAND CITY 1, N. Y. 


REPRESENTATIVES: + Albuquerque «+ Atlanta + Baltimore + Bayonne + Bridgeport - 6 + Chicago + Daytor rt Worth Los Angeles + New York 
Newton + Philadelphia - San Francisco «+ Syracuse « Washington, 0.C. + Westbury + Winston-Salem + Canada, Arnprior, Toronto ort On international Corporation 
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©A-MP 


A-MP’s new Miniature Taper Pins, shown here actual size, 
provide the same uniformly reliable wire connections for 
your miniature components, as the larger, widely used and 
accepted A-MP Taper Pins. Miniature Taper Pins are 
applied to wire with A-MP Automatic Machines at speeds 
up to 4000 per hour. They are then inserted into compo- 
nents quickly and easily with A-MP Certi-Lok Insertion 
Tools. Miniature Taper Pins are available for wire sizes 
#26 to #20. 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 


ELECTRONICS 


September, 1955 
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Into the construction of this coil form 
goes ©.T.C.’s rigid quality control to 
highest production standards 

The result is another C.T.C., first a 
miniaturized coil form ('/j,.” diameter 
by %” high when mounted) that is 
shock-resistant and exceptionally 
rugged shielded against radiation, 
electrically, and therefore ideal for 
“close quarter’ use in I.F. strips and 
numerous designs where adjacent 
mounting 1s necessary 

C.T.C.’s policy of continuous step 
by-step quality control in the manufac 
ture of every component means guar 
anteed performance. Already certified 
materials are doubly checked before 
manufacture 

Whatever your component need 
let C.T.C. solve your problem with 
either custom or standard designs of 
quality-controlled, guaranteed compo 
nents including insulated terminals, 
coil forms, coils, swagers, terminal 
boards, diode clips, capacitors and a 
wide variety of hardware items 

Put your component problem up to 
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Want more information? Use post card on last page 


C.T.C. now. For samples, specifications 
and prices write today to Sales Engi 
neering Dept., Cambridge Thermionic 
Corporation, 437 Concord Ave., Cam 
bridge, Mass. On West Coast, contact 
KE. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 or 988 Market St., 
San Francisco, California 





Coil Form Data; C.'T.C.’a LS-9 coil form has a brass Capacitor: New CST-50 variable ceramic capacitor 
shell enclosing a powdered-iron cup-core, tuning surpasses range of capacitors many times its size 
slug, phenolic coil form and silicone fibreglas Stands only '* high when mounted, is leas than 
terminal board. ‘Three terminal boards are avail 4” in diameter and has an 8-32 thread mounting 
able with choice of two, three or four terminal lay stud, A tunable element of unusual design prac 
out. Forms, unassembled, may be had without tically eliminates losses due to air dielectric giving 
windings or wound and ssembled ¢t ar large minimum to maximum capacity range l 
specifications to LZAMMFD 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 
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= PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TERLON,” “LUCITE.” 


NO. 4 1955 


Miniaturized Components Utilize Unique 
Insulating Properties of TEFLON® 


Working temperature range of Du Pont ‘Teflon’: —450°F. to +500°F. 


Miniaturization of electronic compo- MAGNET WIRE. Such wire, coated with 
nents is possible with a unique engi- “Teflon,” is widely used on high-temper- 
neering material: Du Pont “Teflon” ature components for aircraft and guided 
tetrafluoroethvlene resin missiles: transformers, relays and vari 


‘ ” , Us types of motors 
Teflon” has a low loss factor, low , | : 


dielectric constant, and high volume HOOKUP WIRE AND LEAD WIRE. Insu- 
resistivity. It is nonflammable, and un- lation of “Teflon” on hookup and lead 
affected by moisture. “Teflon” is the wire proves advantageous on transform 
onlv insulatine material available to- ers, motors, and harness assemblies for 
day that is inert to every commercially 

used solvent and chemical, excepting 
coils. The insulation of eflo is one im é 
aM ac at ie eee aaa only molten alkali metals and fluorine 
’ at high temperatures and pressures 


high-temperature applications. The 
The paper clip indi ; the small size of these chemical resistance of “Teflon” is par- 
ticularly valuable in gyros and other het 


metically sealed components 


COAXIAL CABLE. Used as the dielectric 


Use of “Teflon” helps cut produc- ' 
medium of coaxial cable leflon per 


tion costs, too. In soldering opera- 
tions, the iron will not burn or melt 
insulation of “Teflon.” This important cables using much thicker insulation of 
fact can save time, labor, and materials other materials 


mits the design of miniature construc 


tions which are the equivalent of coaxial 


The three photographs on this page TUBING. Insulation of “Teflon” provides 


show some current uses for insulation excellent protection for tubing used as 


of “Teflon.” The wire 1s manufactured bus wire and jumpers 
) “mp : ‘oli , - 
by Hitemp Wires, Inc., Mineola, New ggsistANCE WIRE. Insulation of “Teflon 
York Other typical applications by on small resistance wire facilitates minia 
Hitemp which utilize Du Pont “Teflon 
are listed below 
The six products listed, insulated 
with “Teflon” and used in a wide 
Here are shown (top) a striped, wrapped lead variety of applications, illustrate the and sewing thread. “Teflon” provides ex- 


wire and (bottos vo of miniaturized application of this material in current cellent temperature resistance, and with 
flexible sleeving 1 ir ted v ‘Teflon 


turization of heating equipment 


FIBER-GLASS PRODUCTS. Insulation of 
feflon” is being applied currently to 
such fiber-glass products as lacing tape 


electronic designs: stands cutting action of glass fibers 


NEED MORE 
INFORMATION? 


CLIP THE COUPON... . “Lucite”® acrylic 1 
If you would like further materials for 
information about the NAMI 


properties and uses of POSITION 


“Teflon” as an electronic Claws 


STREET 
design material, fill out 
cry 


These small capacitors lo as th and mail the coupon 


dielects Ihew deg ! imiaturization 


iyPt 


shown by comparison with end of lead pencil 
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enamel wire 
exacting coil designs ! 


New processes and controls 
assure uniform quality: 


Uniform over-all size —for uniform windings. 


Uniform softness with high tensile strength 
for tighter windings, reduced breakage. 


Uniform spooling, larger packages for lower- 
cost windings. 


Uniform property balance for good flexibility, 
solvent resistance and dielectric strength. 


Any time magnet wire is your problem, 


consult Phelps Dodge for the quickest, easiest answer! 


FORT WAYNE, INDIANA 
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OF ELECTRO-MECHANICAL ASSEMBLIES... 
FROM “PILOT STAGE’ TO PRODUCTION EFFICIENCY 


Here’s how Atlas helps you develop new fications. Atlas metallurgical and elec 
assemblies and components for radar and tronic technicians test your product. Your 
sonar systems, computers, and other elec next step is when your plant or Atlas 
tro mechanical devices. takes over for volume production. 

You bring your designs to us. Atlas Atlas furnishes the practical engineering 
experienced production and methods en- step between idea and production line. 
gineers layout the job using new cost- We've been “precision-eering’’ on a con 
cutting methods, improved processing tract basis for many years. May we work 
techniques. Atlas toolmakers build dies with you? Write for booklet “‘Precision- 
and fixtures to implement these plans. eering Electro Mechanical Equipment.” 
Atlas skilled mechanics and assemblers ATLAS Precision Products Co., Phila. 24, 
produce prototypes to your exact speci Pa. (Division of Prudential Industries). 


" Fiove Mrawing Board...to Production Lire” 
g 







ENGINEERING * PRODUCTION 2 ASSEMBLY 
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5 Waldes Truarc Rings simplify assembly, eliminate parts, 
bring big over-all savings to new design low-cost camera 


Anscoflex Il Camera 


“a's 


Winding Knob 


Old way: With screw and washer design, it was 
necessary to disassemble entire camera to remove 
screw which secured winding knob. Self-topping 
screw sometimes failed to secure knob, produced 
excessive end play 


=. 


Truare way: Truarc “E” ring (series 5133) allows 
removal of winding knob without major disas 
sembly of camera, reducing repair time. Use of 
stacked rings and Truarc applicator saved $10.40 
per M on labor. Material saving: $2.29 per M. 


Key Shaft 
—~ dg 


Parts originally designed for self 
locking Truarc ring (series 5105) 
Some cameras in the past had 
brass cup staked to the body. At 
times staking operation cracked 
the plastic, resulting in loss of ex 
pensive part 


Rear Lens 


Parts originally designed for 
self-locking Truarc ring (series 
5005) 


had glass element secured by heat 


Some cameras in the past 


forming tabs from plastic body 
Loose or chipped elements re 
sulted in loss of both parts 





Portrait and Filter Lens 
Knob Assemblies 


Old way: Knob with plastic shaft used washer 
and heat forming operation that flattened the 
plastic pin and locked the pivot in position. 


«4 


@) 6) 


ey) at 


Trvarc way: Molded plastic knob with pin is 
easily and quickly held by a Truarc self-locking 
ring (series 5105). No groove is necessary. Washer 
is eliminated and it is possible to remove ring 
if necessary without damage to knob 


Flash-Gun Case Assembly 


Old way: In the original design a sleeve was 
wrapped around neck of screw and pressed into 
hole of plastic cover. Close working areas made 
assembly difficult and required extra operation 
to lock ring into place 


Trvarc way: Series 5133 E-Ring snaps onto un 
threaded shank of screw quickly, needs no special 
groove. Labor saving $7.06/M 





Ansco, Binghamton, N. Y., uses the latest technical advances in 
construction to produce an economical, easy-to-use reflex camera 
5 Waldes Truarc Rings are used in this new design to save material 
and labor costs, eliminate parts, simplify assembly and reduce rejects 


Whatever you make, there’s a Waldes Truarc Retaining Ring de 
signed to improve your product...to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas 
semble, and they do a better job of holding parts together. Truarc 


rings are precision engineered and precision made, quality con 


trolled from raw material to finished ring 

36 functionally different types...as many as 97 different sizes 
within a type 5 metal specifications and 14 different finishes 
Truare rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 


More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
let our Truarc engineers help you solve design, assembly 


without obligation 


today 
and production problems 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 







WALDES 


LJ] 


d 


(R 


— 


aaa 
pane Nl ieee 
lp RETAINING RINGS 


WALDES TRUARC Retaining Rings 
2,411,761; 2,416,852; 2,420,921 





Send for new catalog supplement 


TRUARC 


Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. $ 
2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379 





Waldes Kohinoor, inc., 47-16 Austel Place, L.1.¢.1, 8. Y. 
Please send the new supplement No. 1 which 


brings Truarc Catalog RR 9-52 up to date. 
(Please print) 

Name 

Title 

Company ‘ 

Business Address 

City 

an ces cs ee ee ee cee ee cee ee ee ee cee ce ee oe es ee ee oe 


Patents: 2,382,948; 2,411,426 
2,483,380; 2,483,383; 2,487 802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 


Zone ... State 


ee cee cee ee ee oe oe oe  — 


2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries 


Want more informatior 
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CELESTIAL NAVIGATION —Link Aviation's high-speed, high altitude celestial navigation trainer; only su: 


simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stars 


rhe controls on the world’s fastest submarine; the most 
ce advanced airborne navigation system known to exist; other 
similarly advanced military systems and equally advanced 


industrial equipment and control systems are outstanding 


examples of the work of the producing companies of Gen 
on ro & eral Precision Equipment Corporation. More than a dozer 
major industries are served by instrumentation and sys 
tems designed, developed and produced by GPE Com 


panies 

len of the companies in the GPE Group — notably 
Askania, Kearfott, Librascope and Link Aviation—devote 
ubstantial resources to the development and manufacture 
of instrument ervos and contro These are used 


equipment and systems developed by these companie 









PROCESS CONTROL-—Askania controls 
regulate speed of the ten turbines wh 
develop compression to maintain gas si 







tion pressure in Creole Petroleum Corpora 







tions giant, pile-supported oil drilling 
operation on Lake Maracaibo, Venezuela 











~ a << 


— ° — 
a = 6 

=a ~ oe — - ee 
SUBMARINE OPERATION — Controls developed and MISSILE GUIDANCE —One of the many guided missili 





te ee aaa 







produced by Askania Regulator Company are utilized t equipped with Kearfott basic gyro reference systems, the B-6] 
govern operation of U. S. Navy's modern Guppy typ: Matador—U. S. Air Force's first successful ground-to-ground 
submarines. tactical weapor 







@ Manutacturing OOO Manutacturing, product development and research 
@@ Manutacturing and product development OB®@ Pilot manutacturing. product develop 
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themselves, as well as in tems and equipment deve ed ind fields of technical competence, each of these companie 
and produced by other manufacturers of advanced techn has at its command, as required, the facilities and special 
logical equipment zed techniques of the other GPE Companies in their re 
\ All GPE Producing Companies work in the advance ective fields, Interrelation of their resource achieved 
areas of highly specialized fields and are engaged in th thr h GPI basic operating poli GPE Coordinated 
design, development, manufacture and sale of equipment Pre« n Technology. In all areas in which GPE Compa 
which is closely related from a technical point o ‘ | T k. th ordination has been responsible for a wide 
is all precision equipment; it derives from similar fields « iriety « recision equipment Of superior design and per 
technical competence it saves labor. increases product t ce. ¢ ‘ ! re advanced prin pole 
or achieves results which cannot be achieved with eve \ cl e relative to the work of the GPE ante 
limited use of on-the-spot manpower. The chart here she ind GPE Coordinated Precision Technolog ivailable 






the specialized fields in which the key GPE Pro Adare equ ecifie inquiries, to: General 
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This fastener 
works 
through thick and thin! 





Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs— works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1750 North Broadway, Albany 1, New York 


QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 


Simmons 


JUST OUT! 
NEW 36-PAGE CATALOG WITH APPLICATIONS 
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HERE’S HOW SPRING-LOCK WORKS 





1. Insert fastener. 


2. Half-turn locks it in place. 


With production costs on the uptrend, you ean 
figure on Spring-Lock as an assembly time 


and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 

@ Installation is QUICK: a half-turn locks it 
in place 


@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 


your fastening problem. 
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Our Mr. Smith supervises 


Multi-Header design... 





the most versatile glass-metal seal 


Constant Multi-Header design development enables Hermetic 
to offer a Vac-Tite* Compression Multi-Header to suit 
every design and application requirement 


If requirements call for 4 to 28 solid or tubular terminal 
Multi-Headers with O.D.’s that range from .375 to 1.125 
diameters, Hermetic Headers of “all-glass” or “‘individual-glass” 
construction can be supplied. However, to meet the most 
difficult specifications, Hermetic can provide Multi-Headers 
as large as you specify with as many terminations as is required 


in “individual-glass” construction and solid metal body 


Consult Hermetic for standard, as well as specially designed 


headers, with or without mounting studs, that act as cover and seal 


Write for your new addition to “Encyclopedia Hermetica” 
a 16 page catalog containing the most diversified 


selection of Multi-Headers ever offered 


*VAC-TITE is Hermetic's new vacuum-proof, 


compression construction, qlass-to-metal seal 


Hermetic Seal 


CCCP eee eee ee 


Products Company 


$1 South Sixth Street, Newark 7, New Jersey 





California Associate: Glass-Solder Engineering, Pasadena 


FIRST AND Yea FOREMOST tN MINIATURIZATION 
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gESS OPPO SOOO Pee ee,, 
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” “MID-CENTURY’S ~~. 
“ ELECTRONIC MULTIPLIER 


' LICKED OUR PROBLEMS... 
4 because it has special high speed features : 


for computing 2 
center work!” _..-" 


. 
>. 
. 
ee?” 
+ 
ee? 


The MC-700 AM-FM Electronic Multiplier is ex- 
tremely accurate and performs at very high speed, 


These Specifications of the MC-700 provide 
four quadrant multiplication: 


thus saving many hours monthly in all types of 


computing center work. It consists of: The input and output ranges are plus or minus 100 


volts, with an input impedance of greater than one 


e 6 identical “A” units called MASTERS ’ megohm, and an output impedance equal to that of the 
D-C Amplifier in the unit. 
e 12 identical “B” units called SLAVES The static accuracy is within 0.2 volts over full range. 


The frequency response at full amplitude is flat to 400 


© Each Master Unit accepts two imputs, X cycles, with less than one degree of phase shift at 


and Y, and provides the product XY 


100 cycles. 
© With the addition of the Slave Units, the The nolee is lees then .05 volts RMS. 
products XZ and XW are obtained. : The drift does not exceed 0.2 volts over an 8 hr. period. 





MID-CENTURY INSTRUMATIC CORP. 


611 Broadway, New York 12, N. Y. 


1 am interested in obtaining more information on 
the following, without obligation 
[} MC-700 Electronic Multiplier 
[] MC-300 Six Channel Recorder 
[] MC-400 Analogue Computer 
J 
es 





MC-500 D-C Analogue Computer 
MC-600 Six Channel Electronic Function Generator 


“precision is our business” 
MID-CENTURY 


POPS Pe eee eC ee ee SSeS SESS SSS SSS SESS eee 


FIRM NAME 
oman INSTRUMATIC CORP. 
city ZONE STATE 611 BROADWAY NEW YORK 12, N. Y. 
BY 

SEE EEE SRR E EES RE Ee eens 4 


w 
NR 
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if it’s 


METAL FABRICATION 


your 


FALSTROM MAN x 


has the answer! 


Since 1870 Falstrom engineers have been serving 
America’s industry 

For fabrication of large or small shapes to close 
tolerances—in aluminum, sheet steel, stainless steel, 
copper, brass and other alloys—complete design- 
engineering—production service—modern facilities for 
punching, shearing, bending, welding, finishing 

ask your Falstrom man—he'll have the answer 

Write for Bulletin 142 or send prints for quotation, 
without obligation 


FALSTROM COMPANY 93 Falstrom Court, Passaic, N. J. 
PRescott 7-0013 Since 1870 
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For Luxury-Set Performance 


in the Low-Price Field 
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This complete line of 600 milliampere tubes, recently 


augmented by eight new types, delivers the performance 
requirements of present circuit designs as well as any 


foreseeable new circuitry. Additional tube types are being 


Wy 


developed continually. 


Rigid standards of quality control insure the same de- 
pendable performance from these Tung-Sol Tubes as from 
the prototypes .. . Experienced Tung-Sol engineering is 
ready to help you achieve smooth, efficient production .. . 
Reliable co-ordinated deliveries are meshed to meet the 


TUNG-SOL rT STRING” TV TUBES 


2AF4 3826 sus 284A 
exacting schedules of mass manufacturing ... And your 3AL5 3CB6 5VSGT 12BH7A 
design plans are held in strict confidence. 3AU6 3656 6AU7 12BQ6GT 
For additional information, write to Commercial Engi- 3AV6 ABQ7A 6aus 12BY7A 
neering Department, Tung-Sol Electric Inc., Newark 4, 38a aez7 Oax7 120A8 
New Jersey. 3Bcs SAM8 6CG7 12L6GT 
Sales Offices: Atlanta, Chicago, Columbus, Culver City, 
Dallas, Denver, Detroit, Montreal (Canada), Newark, 30866 SANS 664A laweer 
Seattle. 3BF6 5AQ5 6SN7GTB 19AU4 
3BN6 SBK7A 7AU7 25CD6GA 
RADIO - TV TUBES 3BY6 518 12AX4GTA 
= DIAL LAMPS 


Tung-Sol alao produces aluminized picture tubes for series elring acts 


/\ 


| y 7 
T i a | | 


i} 
Sealed Beam Signal Radio And Aluminized 
Headlamps Flashers TV Tubes 


Special Purpose Semiconductors 
Picture Tubes Tubes 
54 








Miniature 
Lamps 
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Your line workers will appreciate the ease and 
speed with which they can assemble AlSiMag 


er 


EVR 


pleased with the excellent quality as well as the 





ceramics. Your pro 
z 

duction planning im 

staff will be well 


rapid delivery of these parts. 


Physical dimensions 
and tolerances are 
checked at every key 





stage of manufac- 
ture by thoroughly trained Quality Control inspec- 
tors to insure shipment of a superior product. 


Four large, completely equipped plants assure 
you of hundreds—or hundreds of thousands 

Bs, of AlSiMag precision 

=p geweny made parts when 

* wee “ie - VY 


you want them. 
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You can confidently specify AlSiMag 







ceramics—backed by over fifty nan oie etn Oh 2 Present Cae, "on YF 
years of specialized experience Agen’ son Francisco: OM gsorg mining & MS ining & MNO: | a 


in the technical ceramics field 
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AMERICAN AIRLINES A/RFREIGHT 


ry . . 
lo be certain vital component parts 
arrive on time, more and more electronics 





manufacturers are now relying on American Airlines 
Airfreight. With fast and frequent flights to all 


23 leading industrial states, American is better ‘ . 
able to provide rapid, direct one-carrier JN us pur 


service and dependable on-time deliveries than 


any other airline. ‘ 
If you would like to see how American’s speed and WH limb 


service can benefit your business, wire collect to: 
American Airlines, Inc., Cargo Sales Division, 


100 Park Avenue, New York 17, New York. 
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the new Ampex ME a 
610 and 612 Ge 


the best now begins | : 
- at §344...and with this 
hew price comes a smart idea 
on complete tape equipment for 
the broadcast or recording studio 


Both have all the extraordinary quality and 
reliability of the Ampex 600 Tape Recorder. They cost less 
because they are reproducers only. They eliminate chance for 
accidental erasure—hence are ideal for editing, copying, program 
auditioning, sales demonstrations and broadcast playback. The 
Ampex 610 plays half-track and full-track tapes. The 612 plays 
these and two-track stereophonic as well. —— 


4 
} 
} 
. 


AMPEX 600 — The tape recor- 
der that combines ultra fidelity, 
timing accuracy, reliability and 

———: It has successfully 
ught the Ampex Standard of 
cellence within reach of every 

een meee station. Prices are $498 
chassis for rack mounting or $545 
in portable case. 


AMPEX 610 or 612 —- The new 
tape reproducers that have identi- 
cal characteristics to the Ampex 
600. Prices of the 610 (half-track 
and full-track) are $344 chassis 
only and $359.50 in portable case 
or contemporary furniture cabinet. 
Prices of the 612 (half-track, full- 
track, and two-track stereophonic) 
are $379.50 and $395 respectively 


AMPEX 620—A companion 
amplifier-speaker for either 600, 
610 or 612 that matches them in 
portability, appearance and qual- 
ity. It pr les compelling “live 
sound” demonstrations for sellin 
station programs or spots (and 
also can be a sensitive station 
monitor). Prices are $149.50 in 
portable case, or $169.50 in con- 








in same mountings as above. temporary furniture cabinet. 








_AMPEX. 


Cc | CORPORATION 


For full specifications, write Dept. E-2294 


SIGNATURE OF PERFECTION IN SOUND 
934 CHARTER STREET + REDWOOD CITY, CALIFORNIA 


Distribution in principal U.S. cities (listed in your classified 
directory under “Recording Equipment” ); distributed in Canada 
by Canadian Genera! Electric Company. 









IS YOUR PROBLEM 
TO SAVE SPACE? 


400-CPS AIRPAX CHOPPER PLUGS 
INTO 7-PIN MINIATURE SOCKET 
IN THIS COMPACT D-C AMPLIFIER 


This miniature 400-cps chopper stands about 1% inches above the 
chassis, is about 34 inch in diameter, and can be locked in place in a 


standard 7-pin tube socket with a tube shield. 


Coil excitation of 20 milliamperes is readily obtained from 6.3-volt 


heater transformer 


Contacts of this single-pole double-throw continuously operating switch 
are rated for 1 milliampere at 100 volts maximum. On tests at no 
current—most severe operating condition for life test—units have 


operated within design limits for well over the rated 2,000-hours life. 


Contact noise across 1 megohm has a peak amplitude of about 1.5 


millivolts, an average value of 200 microvolts. 


Designated as Airpax Type 300, this chopper provides reliable opera- 
tion in unusually small space. Consider saving space by using this 


Airpax Type 300 chopper in your miniature equipment, 


For complete specifications write to 


Sn = 


— 


MIDDLE RIVER OT dead 20, MD. 
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Two new * tools” 
help you pin point vibration 


MB Probe-type Pickup and Portable Meter 


simplify reliable vibration detection and measurement 


Here’s the pickup that really searches out The improved Model M6 MB Vibration 
vibration. It combines the extreme sensitiv- Meter teams up with the pickup to give you 
ity of electromagnetic operation with the the facts on vibration, With it, you measure 
wide usefulness of a hand-held probing in- the voltage generated in the pickup directly 
strument. ... in useful terms of amplitude, velocity, or 


’ 


acceleration of the vibratory motions 


You can connect as many as four MB Pick- 
ups to this meter .. . a selector switch en- 


With this new MB Type 115 Pickup, you 
can explore large panels . . . bearings, hous- 
ing, structural members, bodies large and 
small. Since the light probe adds negligible abling you to read any one at a time. The 
meter is portable, compact, ruggedized and 


loading or weight to the vibrating object, it , 
operates on standard A¢ 


translates any vibration into voltage with 
great accuracy for measurement. It lets you To lick vibration, you’ve got to locate it 
pin-point the trouble . . . determine quickly first. You'll find this pair a big help for 
any need for corrective design that job. Write for more data 


the manufacturing company, inc. 


1060 State Street, New Haven 11, Conn 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION TO EXCITE IT TO MEASURE IT 
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mold the future 
of your product... 


These hands can 


aad / 


{ 


U.S. Rubber engineers achieve new standards 


in precision moldings and extrusions 


The makers of general appliances, air condition- 
ing, farm equipment, petroleum equipment, trans- 
portation equipment, plumbing fixtures, textile 
machinery, products for public utilities, chemicals 
and pharmaceuticals—to name just a few—are 
using “U.S.” molded rubber to increase the per- 
formance efficiency and saleability of their prod- 
ucts. They have obtained advantages no other 
material can provide. 


Here are the facts about ‘U.S.’ molded rubber 
as a basic material: 


1) Molded rubber, in the hands of “U.S.” engi- 
neers, is molded to tolerances never before ob- 
tainable. 


2) “U.S.” molds compounds to meet extreme 
flexing requirements. 


3) “U.S.” molds rubber that has achieved new 
standards in resistance to oil, water, cold, heat. 


4) “U.S.” compounds from natural and synthetic 
polymers. 


Learn more about what United States Rubber 
Company can do with molded rubber for your 
products. Get in touch with United States Rubber 
Company’s Molding and Extrusions Department 
through address below. 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Jointe «+ Rubber-to-metal Products «+ Oil Field Specialties + Plastic Pipe and Fittings + Grinding Wheels + Packings + Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings + Conductive Rubber + Adhesives + Roll Coverings + Mates and Matting 
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Save! 


with 
Magnetic Focusing 


of Picture Tubes 


eee @ typical 
STACKPOLE 
Ceramagnet use 


Stackpole Ceramagnet rings 
used as the “heart of magnetic 
picture tube focusing units in 
television sets, spell these ad- 
vantages 


@ lower material 
costs by comparison 
with electrostatic fo 
cusing.(Material sav 
ings alone run from 
50c to $1 in actual 
instances.) 


@ Faster, easier, more accurate 
factory foc using of sets 


® Lower incoming inspection 
costs because of consistently 
high quality of magnetic tubes 


® Superior, stable focusing 
over entire face of large tubes 


@ Magnetic focusing readily 
adapted to use of increased 
second anode voltages. Less 
affected by voltage 


changes 
@ Longer tube life 


@ Easy service ad 
justment when tube 
replacement be 
comes necessary 


Photo shows unique 
magnetic focusing unit 
made by Glaser-Steers 
Corporation, Belleville, 
N. J. It uses a single 
Stackpole Ceramagnet 
ring 3%” in diameter 
x a” thick 
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new star 
of the 


magnetic 
firmament ! 


CERAMIC MAGNETS 


Ceramagnet, the unique new Stackpole ceramic magnet, mate- 
rial excels in high resistance, repelling, aging and other essen- 
tial characteristics. Its cost—well beiow that of conventional 
magnetic materials—opens important new engineering hori- 
zons wherever positive, highly permanent attracting, repelling 
or even “cushioning” might be utilized. 

Ceramagnet units can be supplied in almost any desired 
shapes or sizes. Send details of your application for recom- 


mendation and samples. 


Electronics Components Division 


/STACKPOLE CARBON COMPANY 


St. Marys, Pa. 
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ania pound of precision, wease 


Those who shop for precision in mixer crystal testing, look 


for accurate measurement of these characteristics: Relative Noise 


Figure . . . Relative Sensitivity . . . Crystal Pair Matching. . . 
Conversion Loss . . . Noise Temperature. 


AIL’s Type 390A-3 Microwave Crystal Test Set achieves this 
at the highest standard of operating efficiency. But more im- 
portant, all this precision comes delivered in a one-pound pack- 
age, RFU* Field or Laboratory. Priced at $97.00, the unit has 
been repeatedly selected by those who recognize in all AIL 


products the individuality of advanced design, which receives 
universal acceptance. 


Literature available on request. 


*Ready For Use 


AIRBORNE 
Ee SES 
LABORATORY 


160 OLD COUNTRY ROAD, MINEOLA, L. I Pie} 
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Bomac 


125 MW 


REFLEX 
KLYSTRON 


BL-800/6780 FOR X-BAND APPLICATIONS 


A new and important addition 


to Bomac's line of microwave products is the BL-800 6780 
Reflex Klystron. Frequency Range 8.5 to 10.0 kme 


Rugged and reliable the BL-800 6780 klystron offers Heater Voltage 6.3 v 


. 
improved local oscillator performance and dependability Heater Current 1.2 amps 


for X-band radar systems 


Unexcelled high altitude operation, without pressuriza 


tion and ease of installation without disrupting associated . 
. . vl ies Resonator Voltage 350 v 


components or plumbing is now possible ¢ 
Resonator Current 42 ma 
Controlled manufacturing procedures and rigid testing Reflector Voltage 0 to —1000 v 
standards assure the user electrical uniformity and 


mechanical stability 


1. Light-weight, r ed cons ction 
j yht, rugged constructio Output Bolts to UG-39/U flonce or UG-40A/U choke for 


2. Low microphonics Connectior x '/2 x 0.050 inch waveguide 


2 
Ipic 
; Rapid warm up as Molded flexible leads. 7 inch leads termir 
FEATURES \ 4. Lock-nut tuning liking Connector (VP5 2AAl plug V7 
5. Viking connector for convenient 


installation 


t yf t 
We invite your i Catalog of eques 


wes regen Bomac Laboratories. Inc. wn your company 


@ ENGINEERING VER letterhead) Dept 

BOMAC Laboratorie 

f oP . H 

@ DEVEL MENT AS SWITCHING TUBES TR ATR and Pre T® OUAL TR aed ATR TUBES $ com ¢ t WAVEGUIDE SwiTtCHEes 

@ PRODUCTION ; . Inc Beverly, Mass. or 
MEFERENCE Cavities MAGHETRONS PRESSUBIZING WINDOWS jHurTéR Tusts) MYDR iw termareons 


On Ne 
MEFLER RLYSTRONS TRAVELING WAVE AMPLIFIER TUBES syorims phone Beve ly 60 


ELECTRONICS September, 1955 Want more information? Use post card or 
Pp ’ 





for that 
EXTRA MARGIN OF SAFETY 


RATED AT 70C AMBIENT...NOT 40C€ 


Allen-Bradley molded composition fixed resistors are so widely 
recognized for their quality because they can withstand ex 


tremes of temperature, pressure, and humidity without dete 
rioration. They are rated to operate continuously at 7OC am 


bient temperature . . . not 40C, as are other resistors. 


These reliable, uniform resistors are solid molded. They re- 


quire no impregnation to pass salt-water immersion tests. For 
an application where the resistor must not fail, use Allen- 


Alien-Bradley resistors , Bradley. Of course, they are also ‘the best'’ for all uses and— 
ore packed in patented 7 b bu 
cartons to prevent the 
lead wires from becom 
ing bent and tangled 


they cost no more than ordinary resistors. 


Allen-Bradley resistors are made in standard RETMA values, 
in 1/10, 1/2, 1, and 2-watt ratings from 10 ohms to 22 meg 
ohms. Write Allen-Bradley Co., 110 W. Greenfield Ave., Mil- 
waukee 4, Wis. In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


These Allen-Bradiey 
molded resistors can 


also be furnished in _ s 
Tae coca ee ALLEN-BRADLEY 
matic assembly lines. 


FIXED & ADJUSTABLE RADIO) RESISTORS 


Want more information? Use post card on last page. September, 1955 — ELECTRONICS 





what do you 
want to measure ¢ 


Wao MEASUREMENTS 


ENTER OF VIRTUAL 


LGU 


nt 


IN THE C 


US 


aa tee | fe 
plity analys!s 


. ela 
_— Tale oid 
kly easily 
ata quic 


helps you obtain 


Paste Ameo ell Designe 


Weer ye ak 
When you ro te 


> nk ed 
Tel eng ; 
ntormatio 


F a 
ro nl? ee n you 


ait 10 
Praia nta 


. ia | 
TNs Bru ; a repre 


ficiency. ASk YOX 


ncrease 


1 hi od 
entative ToT od oi 
p 


BSEREG SEE EC EECC'EEREQIN ICS COOPNEEZAN YS 


DIVISION OF INDUSTRIAL AND RESEARCH INSTRUMENTS 
Pi CTR 
CLEVITE CORPORATION EZOELECTRIC MATERIALS . ACOUSTIC DEVICES 


MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 
=e 





VET THE FACTS and put them in writing 
A with Brush recording systems designed 
to give you the greatest flexibility in mea 


BRUSH RECORDING SYSTEMS OFFER 


urement Your recorded data will be 
iccurate, legible and permanent. You have 
16 RECORDING SPEEDS, EASE OF \ choice of 8 or 16 chart speeds from 10 

inches a aay 0 inches a secom ina 

ystems from a single through multi 
USE, INTERCHANGE ABILITY channel. An electrically controlled chart 
drive transmission permits instantaneou 
witching and remote control 


With the Brush coordinated design 
you can solve many measurement prob 
lems with one system 





CONSOLE OR 
RACK MOUNTED 


Single, dual, 4 and 6 chan 
nel oscillographs and 
CT eM Le ele lias, 
19-inch racks; may be 
obtained with individual 
covers for portable use 


dhonustainnaye 


PORTABLE 


Brush portable instruments 
are designed for rugged 
service, have the same 
Outstanding features as 


rack mounting units 


—> 





AMPLIFIERS 


eo 
message 
~~ | 


amplifier Universal* amplifier High gain D.¢ 
amplifier 





Brush offers an integrated line The Brush Countess” is the lowest-cost 
of precision equipment for alte Labeel leita digital counter available 
measuring and recording operates on one fourth ar) heh Aas 
sound, noise, vibration. Typical required by conventional counters 
is the Third-Octave Spectrum 
Recorder, a self-contained 
system for simultaneous anal 
vals qual coenedinn of dine For complete information or bulletins on 
ies aia cuties Brush equipment write: Brush Electronics 
Company, Dept. 999, 3405 Perkins Avenue 
Cleveland 14, Ohio 

*Trade Mark 


BRUSH ELECTRONICS COMPANY 


NOUSTRIAL AND RESEARCH INSTRUMENTS 


PIEZOELECTRIC MATERIALS * acous OEvViCcEs Division of 


MAGNETIC RECORDING EQUIPMENT ant vronrn == Clevite Corporation 





— 





Photo actual size 


YTOMATIC makes the only complete line of 


standardized TRANSISTOR I.F’s...K-TRANS 


You can order all your Transistor I.F.’s 
from a single source—Automatic Manu 
facturing Corp. This will save you time 
and money and give you I.F.’s with the 
exclusive K-Tran features: positive 
threading and controlled torque. In any 
electronic miniaturization program, the 
small physical dimensions, combined 
with the highest electrical performance 
of the Transistor K-Trans, give you 
tremendous advantages 

We make three styles of Transistor 
K-Trans. Each style has capacity built 
into the base, and is available in fre- 
quencies from 262 KC up through 
standard frequencies. 

From left to right these are the three 
styles: 

STYLE 10. Permits double ended tun- 
ing. (1% x 9% x 9%) 

STYLE 12. Permits single ended tun- 
ing. (*%4 x °%q x °%) 
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STYLE 15. Specific for severe space 
limitations. Permits single ended tun- 
ing. (7%, x "x '%,) 

Standard size K-Trans (17%,x % x \%) 
are also available for transistor appli- 
cations. Since the several types of the 
K-Tran* I.F. Transformer are all as- 
sembled from the same components, 


they are immediately available for 
orders of any size 


For full engineering information on 
transistor and other type K-Trans, ask 
for your copy of the 45-page K-Tran 
Manual. It will help you design better 
transistor circuits, 


Every part Automatic uses 
... Automatic makes 


UTOMATIC. 
MANUFACTURING 


bsidiary General Instrument Corporati 


*T.M. Reg. US. Pot. Off 


Want more information? Use post card on last page 


65 GOUVERNEUR GT.,, 
NEWARK 4, WN. J 





DUT er 


LE RESISTORS . 
~ Type UPM-45 
INTED CIRCUITS | For TV preset control applications. Control mounts 
directly on printed circuit panel with no shaft extension 


through panel. Recessed screwdriver slot in front of control and 
3/8” knurled shaft extension out back of control for finger 
adjustment. Terminals extend perpendicularly 7/32” 
from control’s mounting surface. 


Type GC-U45 


Threaded bushing mounting. Terminals 
extend perpendicularly 7/32” from control's 
mounting surface. Available with or without 
associated switches. 


Type 070 (Miniaturized) 


Threaded bushing mounting. Terminals 
extend perpendicularly 5/32” 
from control’s.mounting surface. 


Type YGC-B45 


Self-supporting snap-in bracket 
mounted control. Shaft center spaced 
29/32” above printed circuit panel. 

Terminals extend 1-1/32” 

from control center. 


Type XP-45 


For TV preset control applications. Control mounts 
on chassis or supporting bracket by twisting two ears. 
Available in numerous shaft lengths and types 


Type X6C-45 


For applications using a mounting chassis 
to support printed circuit panel. 
Threaded bushing mounting. 


LDERLESS “WIRE- Type WGC-45 
ry ( mM Designed for solderless wire-wrapped connections 


we with the use of present wire-wrapping tools. 


CONNECTIONS , eee a] Available with or without switch and in 
_ | single or dual construction. 


~~ : The controls illustrated are typical constructions. 
. CTS’ yearé of engineering and technical experience makes available 
many other types for your automation needs. 





| CHICAGO TELEPHONE SUPPLY 
at, ae valton 


ay / PRGA ite Specialists tn Precision Mass Production ya LAL 





Eimac Amplifier Klystrons and Circuit Components 


—the easy, economical approach to high power, 
UHF/microwave transmitters 


Design and construction of a high power UHF/micro- 
wave transmitter for beyond-the-horizon communication 
and other microwave applications is simple and 
straight-forward with an Eimac amplifier klystron and 
circuit components. In fact, it's easier to build than a 
low frequency Class C amplifier. Eimac high power 
amplifier klystrons, plus Eimac circuit components con- 
sisting of A) Magnetic framework B) RF output load 
coupler C) Magnetic beam-control coils and D) Con- 
venient tuning wide range RF resonant cavities comprise 
the essential elements of a final amplifier package. By 
adding conventional power supplies, control circuits, 
driver and cabinets to the Eimac klystron-circuit com- 
ponent package, high power at UHF is easily obtained. 
Eimac developed klystron and circuit components pro- 
vide equipment manufacturers with the easy economical 
approach to high power microwave transmitters. In 
many cases, existing low power equipment can be used 
as a driver for the higher powered amplifier. 

Radio Frequency circuitry is completed outside the 
vacuum system of Eimac klystrons through circuit com- 
ponents. This allows unmatched economy by eliminat- 
ing repurchase of costly RF circuitry with each tube 
replacement. 

The reliability and performance of Eimac klystrons 
is proven, as they were employed extensively in estab- 
lished microwave scatter-type communication systems. 

For an easy and economical approach to reliable 
high power microwave transmitting equipment, investi- 
gate the incomparable capabilities of performance- 
proved Eimac developed klystrons and klystron circuit 









components. 
) 4 
A B c D 
Magnetic frame work Output load coupler Magnetic beam-control coils Resonant cavities 
¥ EIMAC AMPLIFIER KLYSTRONS 

FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER 
3K3000LA 400-600 2000w 3K 20,000LF 580-720 5000w 3K 50,000LF 580-720 10,000w 
3K3000LQ 760-980 2000w 3K20,000LK 720-890 5000w gKSO,O0OCK 720-899 - 10,000w 

3K 50, OO0OLQO 850-1000 10,000w 

- 3K20,000LA 470-580 5000w 3K50,000LA 470-580 10,000w 4K50,000LQ 750-1000 10,000w 


For further information write our technical service department. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO + CALIFORNIA 
World’s Largest Manufacturer of Transmitting Tubes 
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mAOMeT rere = ASO 
TRANSFORMER dg 
4750 

per: a 1 
wn nec. 





for 
HEARING 
AIDS 


4.750 COMPONENTS 


Tape RECORDER HEAD 


or ¥ eye 
RECORDING es &) 


HEADS 





or ANY MAGNETIC MATERIALS JOB... 









You can rely on core materials like bility alloys such as 1750, Mumetal, 
the Allegheny 4750 components illus Permendur, et¢ 

trated above, in your receivers, record. Our service on these materials also 
ing heads or microphone assemblies includes complete facilities for the 
Writ for In fact, whether your equipment is fabrication and heat treatment of 
small or large, the extra broad line laminations. (For users of electrical 
You Copy of A-L magnetic materials will solve sheets and strip, our lamination 
“MAGNETIC your magnetic core problems. It in know-how 1s a real bonus value!) 
; cludes all grades of silicon steel sheets Either way, we'll welcome the 
MATERIALS” or coil strip, as well as Allegheny chance to serve you. Allegheny Ludlum 
Silectron (grain-oriented silicon steel), Steel Corporation, Oliver Building, 

and a wide selection of high-permea- Pittsburgh 22, Pa 







This 32-page book contains valuable 
data on all Allegheny Ludlum mag 
netic materials, silicon steels and spe 
cial electrical alloys. Iluseraced in full 
color, includes essential information 






STEELMAKERS to the Electrical Industry 










On properties, characteristics, applica 
tions, etc. Your copy gladly sent free ys 
ADDRESS DEPT. E-69 e en U preeis For THE 
Electronic AGE 





weo $336 
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7 contact assemblies and 


VW Acrechangeable coiis 


enable you to build a sample 


GUARDIAN 
SERIES 2 0 0 RELAY 


for Development Purposes 


Available 
at your local 
electronic 


Ideal for Testing ns cle 5 | 2 parts 


and Experimenting ) Ref distributor 


Guardian Series Guardian Series 


A.c. 100 D.c. A.c. 600 D.C. 


ae 


Your distributor can supply Series 200 Relays in quantities up to 
100 units. For larger production runs of completely assembled, 
adjusted and tested relays, we recommend the Guardian Series 
100 A.C., Series 105 D.C., Series 600 A.C., or Series 605 D.C., listing 
the same specifications as used to make up your Series 200 pro- 


» 

. ts 
duction sample. len 
The complete GUARDIAN SERIES 200 RELAY parts assortment ee oe 4 
includes 7 Contact Assemblies and 11 Coils all of which are completely j-i™ 
interchangeable. Contact assemblies vary from SPDT to 4PDT 
standard or midget size with contacts rated at 8 or 12!4 amperes. Coils 
range from 6 v. A.C. to 230 v. A.C. and 6 v. D.C. to 110 v., D.C. MS-115 STEPPER 
plus a 5000 ohm plate coil. All you do is select the rated coil and contact 


assembly you require, fasten these together with a screwdriver and you ~ S 
have a top quality, correctly rated, production sample Guardian ~- , 
Relay. Test it. Examine it thoroughly and critically. Then order your Co 
production quantities. Ask your local electronic parts distributor about 


other Guardian industrial type relays, steppers, solenoids and ratchet 
NO. 16 SOLENOID relays, or write direct for further details. RC-100 RATCHET RELAY 


NO. 1 SOLENOID 


See Your Local Parts Distributor for RELAYS, SOLENOIDS, STEPPERS and RATCHET RELAYS 


GUARDIAN \G)/ ELECTRIC 


1625K W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF MELAYS SERVING AMERICAN jmOuUSTRY 
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NEW HIGH STANDARDS OF 
CAMERA-TUBE PRODUCTION 






Extreme delicacy in processing 
parts for G-E camera tubes is 
shown as this glass technician fab- 
ricates an image-orthicon target. 


The glass bubble she holds is only 
1/10,000 inch thick. After cutting 
out a small section, she seals this 





carefully to a metal ring. Any slip ’ 
or other false movement would 
completely ruin the fragile target. 
Without aid from magnifi- 
cation, thehumaneye cannot 
see the openings (250,000 
to a square inch) in this 18-inch offset screwdrivers are used 
copper mesh fora G-E image to tighten the set-screws holding 
orthicon —shown here being target and mesh assembly in place Y 
welded to its ring. Note Target and mesh are assembled, then riveted to in the camera tube. Skill, care, and 
the rubber finger cots used gether with a spacing of 1/500 inch, to form a link time are needed to complete the 
by the General Electric between optical image and electrical signal. A single delicate operation. Again, dust and 
worker, to avoid contami- dust particle could mar tube performance; so before lint are barred. An important step b 
nating the silk-fine mesh! work starts, these G-E specialists sit quietly for ten toward cleanliness, is the lint-free 
minutes, to permit any dust to settle that may Nylon garments worn by all per- 
remain in the air after filtering and conditioning. sons in the G-F camera-tube area. 


—_— 





156 > a Som a 7), 


CRAFTSMANSHIP FEATURE 
BY GENERAL ELECTRIC! 


To include image orthicons, vidicons, other commercial and military types. 


G. K..’ s entry into camera-tube manufacture is a How improved performance is built into G-E 
Extensive facilities camera tubes, these pictures show in part. Every 


project of major proportions. 
operation described is rivalled by numerous others 


and advanced equipment have been acquired; im- 
pressive engineering and technical skills have been that call for the same or greater precision. 

assembled; workers have been exhaustively trained. You are invited to familiarize vourself with G-E 
camera camera-tube manufacture, by written request for 


The purpose is high-quality, long-life 
information. Problems involving camera tubes to 


tubes of all types—from TV image orthicons, now 


in full G-E production, to vidicons and other “‘see- | meet your special design needs, will be welcomed. 


ing’ tubes for commercial and military uses. Tube Dept., General Electric Co., Schenectady 5, N.Y. 


5 
iP 


| <coccenseeseeeecaaeneceneiten ~~ =~ — 


ars 


Oo ett 


Powerful lenses aid trained hands. In build 


ing G Kk camera tubes, numerous precisior Final testing of a G-E image orthicon uses actual performance a 


operations call for the aid of microscopes. yardstick. Instrumentation supplements the verdict of the inspector 


Here a micro-drill operator drills a 1/500 critical eyes. Life tests, under the mo 
General E lectric, to increase the service 


st unfavorable conditions, al 


inch hole—less than the diameter of a hair are regularly conducted by 
life and improve the performance of all G-E camera tubes . Above 


for the beam-limiting aperture in the 
5820 ready for the TV camera 


first dynode of a G-E image orthicon tube a G-E image orthicon—Type GL 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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CONTACT ARRANGEMENT MHJ-12D: 4 POT 


MHJ-18D: 6 POT 

MHJ-12D 26.5v d-c: 250 ohms resistance 
MHJ-18D 26.5v d-c: 200 ohms resistance 
(Other resistances are available.) 





OVERALL DIMENSIONS .. MHJ-12D; 1-3/4 max. x 1-3/64 diameter 


ALLIED 
CONTROL'S 


LINE 








THE ALLIED 
ORIGINAL 
MH SERIES 


basal | 


MHS-18D: 1-3/4 max. x 1-3/1 diameter 


MILITARY SPECIFICATIONS Meets tests conditions of MIL-R-5S7578, 


MIL-R-6106A and MIL-R-25018 







MHY-12D 26.5v d-c: 200 ohms resistance 
(Other resistances are available) 


Minus 65°C to plus 125°C 


10-55 eps at 0.125 inch dowble-amplitude 
55-2000 cps at 20g 


MHY-120: 4.2 ounces 


. MAY-6D: 1625/32 max. x 1-3/64 diameter 


MHY-120: 1-63/64 mex. x 1-3/16 diameter 


Meets tests conditions of MIL-R-5757B, 
MIL-R-6106A and MIL-8-25018 


» MOUNTING #6-32 NC-2A THD. (2) STUDS 





ARMATURE 
COUNTER- 
BALANCE 


=) 


i} i j A) i] 


~*a 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW TORK 21,N.Y. 


ea 
MHY-12D 
ee 


ALLIED CONTROL 




















Radio 


Receptor’s 
| wEW 


money saving 
rectifier 
mounting! 


QUICK MOUNTING! QUICK REMOVAL! 


nto twor 


snap-in type Pee tolers e holes nc si. (appr % dia mm 
M SELENIUM RECTIFIERS 


Radio Receptor’s unique QUI-KLIP rectifiers will soon 
make their debut in TV sets produced by one of the 
country’s leading manufacturers, saving them count 
less dollars in production costs 





QUI-KLIP requires no tools or sockets for mounting 
There are no studs to break or threads to strip and the 
locating tab is now unnecessary. QUI-KLIP provides a 
positive seat for the rectifier — no rocking. Yet any 
serviceman can remove the stack quickly by squeezing 
the QUI-KLIP prongs with his fingers and removing the 
solderless connectors. e Simplifies assembly 


@ Speeds assembly time 


@ Slashes production costs. 


Let us show you how to put the cost saving QUI-KLIP 
selenium rectifiers to work in your production 
Available in most popular sizes with cells from 1” 


@ Eliminates stud rejects 
(No studs or nuts needed.) 


square to 2” square, for radio, TV and other electronic © Permits easier replacement 
circuits. For detailed information, write Dept. E-10 in the field 


Semiconductor Division 


RADIO RECEPTOR COMPANY, Inc. 


In Radio and Electronics Since 1922 


Te SALES OFFICES: 251 WEST 19TH ST., NEW YORK 11, N. Y., WAtkins 4-3633 + Factories in Brooklyn, N. Y. 





Secenium Rectiriens, THermatron Dierecraic Heating Generators AND Presses, COMMUNICATION, RaDAR AND NavicaTion EquipMENT 
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No longer need the lack of material deter you from 
switching to printed circuitry. Revere Rolled Printed 
Circuit Copper is now available to laminators in 
standard coils of 350 Ibs. in widths up to 38”, and in 
.0015” and .0027” gauges weighing approximately 
1 oz. and 2 oz. per square foot. 

Revere Rolled Printed Circuit Copper is accurate in 
gauge, of high conductivity, and uniform density. It is 
easily etched and soldered. 

The next time you order blanks from your lamin- 
ator, specify Revere Rolled Printed Circuit Copper. 
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COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y 
Mills: Baltimore, Md; Brooklyn, N. Y.; Chicago, Clinton 
ind Joliet, IL; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 





FIRST TRANSISTOR RADIO MADE POSSIBLE 
.. by INSUROK® copper-clad 


printed circuits! 


Here’s a remarkable example of miniaturization 

. made possible mainly through the use of printed 
circuits and transistors. This diminutive radio weighs a 
scant 12 ounces, complete with battery. Yet, it has 
good tone, is selective, and delivers plenty of volume. 














Here's the printed-circuit board used in the Regency 
. made with Richardson T-725 copper-clad INSU 
ROK. Engineers of 1.D.E.A., Inc. of which Regency 

is a division, laid out the circuit. Croname, Inc.* 
Chicago, took it from there, . printed the complex 

circuit on Richardson T-725 copper-clad INSUROK, 

then etched it. Results: a lightweight, compact, effi 

a cient circuit . . tedious, time-consuming wiring elimi- 
nated . . faster assembly 


Many grades of Richardson laminate INSUROK 
are available copper-clad on one or both surfaces. 
We invite your inquiry 








*Here’s what Croname has to say about T-725 cop- 
per-clad INSUROK, “Quality is superior . . service 
good. And Richardson gives us helpful engineering 
assistance.” 





Ask for descriptive bulletin, 
“INSUROK Copper-Clad Laminates." 








RICHARDSON 


Laminated and 


Molded Plastics 


The RICHARDSON COMPANY 


FOUNDED 1858 
2797 Lake St, Meirose Park, lll. (Chicago District) 


SIX PLANTS: Melrose Park, Ill. @ Indianapolis, ind 
New Brunswick N. J. © Newnon, Ga. @ Tyler, Tex. © Ogden, Utah 


SALES OFFICES IN PRINCIPAL CITIES 
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Highest 
quality... 


reliability... 





HUGHES SILICON JUNCTION DIODES 
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Actual Size 
features: The one-piece, fusion-sealed glass body is impervious 


ss rEMPERATURI PERATI ‘ to penetration by moisture or other external contami- 
IiGH Ar A OP \ ON 


nation—ensures electrical and mechanical stability. Ship- 
EXTREMELY HIGH BACK RESISTANCE 


ments—in guantity—of all types of Hughes Silicon 
1 ) 
VERY HARP BACK VOLTAGE BREAKDOWN ; 
Junction Diodes are now being made in new, compact 
NO VOLTAGE DERATING AT HIGH TEMPERATURE 1 
volume pack wing. When your circuit requirements 
; i 


EXCEPTIONALLY STABLE CHARACTERISTICS call for diodes with high temperature of high back re- 


ONE-PIECE, FUSION-SEALED GLASS BODY istance characteristics, be sure to specify Hughes Silicon 
AXIAL LEADS FOR EASY MOUNTING Junction Diodes. They are first of all—for reLiABILITY 
UBMINIATURE SIZE** Listed and described in Bulletin sp4. 


; ; aot U G tt E BS SEMICONDUCTOR DIVISION 


ee 
: New York Chicago 
Aircraft Company, Culver City, California 
id r Los Angeles 
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EXCEPTIONAL 
VERSATILITY 

AT A PRACTICAL 
PRICE 


THE VARIAN 
MODEL G-10 
GRAPHIC 

RECORDER... *295 





Actual size of G-10 Graphic Recorder 
is 10” wide x 7V/e” high x 8” deep 





DESIGN FHATURES This new, portable Varian Graphic Recorder 


Compact... welties less than meets the growing need for a compact 


15 pounds 

Rectilinear trace representation . . . 
eliminates necessity for curved 
chart grids 

High input impedance .. . 
minimizes loading effects 

Unitized construction . . . chart 
drive and servo unit are 

separately available 


Chopper Amplifier . . . gain at a.c. ; 
minimizes drift instrument to record phenomena capable of 


Chart drive shaft extension . . . representation by d.c. millivolt signals. 
increases flexibility by allowing syn- ~ 
chronization with other equipment 

Full chart zero positioning .. . when used directly as a recording millivolt- 
allows placement of pen zero 
position anywhere on chart , ; 
Panel damping contvel . . . provides to record pressure, light intensity, temperature 


optimum system stability through and many other physical quantities for which 
wide range of driving impedances z ; 


It’s flexible — has widespread applications 


meter and — with appropriate transducers — 


PT eee ECEOC ECOSOC CCE 


continuously recorded measurement is desired. 


Operation — The Model G-10 Graphic 
Recorder operates on the principle of the 


HILECTRICAL CHARACTERISTICS : self-balancing potentiometer. The recorder is 


Were eee actually a miniature servo system, in which 
L100 millivolts full | : 


a servo motor rotates a potentiometer to 
produce a d.c. voltage which exactly cancels 
the applied d.c. signal voltage. This action 
determines the position of the writing pen. 


SORE EE ERE E EEE EEE EEE HEE EEE EEE EEE HEHEHE EE EE EEE HES 


Write for complete technical data and price 
information on this remarkable new instrument 
and its full line of accessories, priced well within 


the limits of a modest equipment budget 








SPECIAL PRODUCTS DIVISION 









Options . . . full-scale response time of 1.0 second 

and/or full-scale deflection sensitivity of 50 d.c. millivolts THE @ . 

may be ordered at slight additional cost. A two-speed i \ 
Chart Drive is also available to provide instantaneous MAAR OF ( 


selection of either of two speeds LEADERSHIP AA 
Delivery .. . Standard units generally available from stock \ 


PALO ALTO 1, CALITFORMIEA 


Representatives in principal cities 


KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, R. F. SPECTROMETERS, MAGNETS, STALOS 
UWF WATERLOADS, MICROWAVE SYSTEM COMPONENTS, GRAPH RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 
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British equipment manufacturers are making a vital contribution 
to the development of electronics in all fields of application 

Iheir products are being exported to every corner of the world, 
earning a universal reputation for advanced techniques and 
excellent performance. 

The majority of these electronic equipment manufacturers con- 
istently use Mullard tubes. This choice is decided upon because 
\ they prefer the greater assurance of efficiency and dependability, 
and because the vast manufacturing resources of the Mullard 
organisation guarantee ready availability of Mullard tubes 
wherever they are needed. 








Write to the undermentioned distributors for full details of 
Mullard tubes 


Mullard c In the U.S A. International Electronics Corporation, 
SW 


Department E9 
Electronic Tubes q 81, Spring Street, N. ¥. 12, New York, U.S.A 
| e In Canada Rogers Majestic Electronics Limited 
NS Department A 
used throughout the world ~ 5 190 Rrannetitie Reed: Vesenes 17. Catasia. Cathe 


MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, ENGLAND 





. a . ih liek tae a as {Mullard} 
nays 
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Utilizing modular design for electronic circuitry? 
Centralab 
can help you 


— with packaged electronic circuits . 
“tinkertoy” plates... authoritative counee! 





Centraiab P.E.C. thie nae Planning on “rolling your own” and assembling a circuit 
with 8 components ““ od 





from scratch? That's one place Centralab can help you. For 


Centralab can supply “‘tinkertoy” plates the way you want 


= a them — bare or with components attached 
Or would you rather save design and assembly time, 
ft by buying performance, instead of parts? Centralab can help . 


you there, also. Centralab “packages” electronic circuitry — 





physically reduces a complete circuit, with all wiring, resistors, 

capacitors, and small inductances, to a two-dimensional 

form. You save space and weight — and you get a complete, ‘ 
sub-assembly “package” that is tested and guaranteed for 


specific performance. 


Which way should you go? Talking it over with Centralab 
engineering specialists can help you decide, just as it has 
helped others. But—and this is important—call in Centralab 


early in the planning stage, before you've “frozen” your design 


@eeeeoeac eee eee e2eceaee e2eeeeea eee eceea eee eeece 
“Tinkertoy'’ with 8 components ; Ft, 


NEW THIS MONTH! 
More proof that ‘Electroni-Kwiz No.7 





if it’s a job Ist Prize 
Matched set of cowhide luggage 
for electronic components, — including 
| 1. Two-suiter 2. Brief bag 
it's a job for Centralab A combination you're proud 


to own. Like to try for it? Simply 
answer this question in 50 words, 
| more or less: 








Centralab’s 


advanced engineering If a young man per 


haps your son— wanted 

to pursue an engineer- 

ing career in the field 

of electronics, how 

would you advise him 
to prepare for it? 


continues to create 
the prototypes 
of the components 


industry 


/ A leading editor will pick the 
winner of this month's major prize 


} 
j 


al 





Mail your entry to us before 
\ September 30 
~ 
Switches Packaged Ceramics e 
Electron: 
clr sits 
| i ( 
D 
es . ( . 1 
< 
»>,sAAARA Rahal cide A ac 
\ a” Bivision oF cLome- Perry" ope. 
\ 
. Y\ \ 
9141 E Keefe Avenue @ itilaatain 1, Vi ynsin ‘7 ’ ‘ 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario a 





SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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THEY’RE 
HERE! 


THREADED 
PERM-TUNING CO 


... Economy— 
engineered by 


yy GENERAL 
| CERAMICS 


q | : ees to M.P.A. 
7 - PART. NO. DIMENSION A Standard 11-53T 


(yf F606-1 .250 : 
Following two years of inten- 
EE-F606-2 375 sive research and development 
EE-F606-2 era aT: by General Ceramics special- 
ists, three standard threaded 
perm-tuning cores are now 
mes Cuaren available from stock. These 
standard cores are offered in 
several lengths to meet in- 
dustry’s diversified require- 
ments. Call, wire or write for 
quotations, today! 





(SHOWN TWICE 
ACTUAL SIZE) 





(SHOWN TWICE 
ACTUAL SIZE) 




















ci ci 
HTH 


SCREW DRIVER SLOT BOTH ENDS 

PART. NO. DIMENSION A MAGNETIC PROPERTIES 
EE-F607-1 312 PROPERTIES UNIT “Q” 

F607-2 375 Initial Perm. 
aaa a aiamnaneeedl = ot | ms/e0s. - 125 
*Max. Perm. - 400 
ONC R Ter: “Sat. Flux Density Gauss 3300 
ACTUAL SIZE} 28 PITCH SHALLOW THREAD 010 x 45° CHAMFER *Residual Mag. Gauss 1800 










*Coercive Force Oersted 2.1 
Temp. Coef. of %/°C 10 max. 


YY) Initial Perm. ‘ 
Curie Point +°C 350 






HH RTE 


ttt 
tH i 


CZ Hatt 


(4 


ich 
Ae 





—Ate - aaa Vol. Resistivity ohm-cm. High 
Loss Factor: a 
upQ 
— — ' At 1 mes/sec. ~ .000020 
PART. NO. DIMENSION A At 5 mes/sec. - .000050 
EE: F608-1 375 “Measurements made on D.C. Ballistic 
4a): e ] - a a ee Galvanometer with Hmax = 25 oersteds. 


Above data is based on nominal valves. 


CERAMICS CORPORATION 


TELEPHONE: VALLEY 6-5100 
GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE SEALS, 
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 
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OSCILLATOR SPECIFICATIONS 
FO-1 FO-1B 


(fundamental ) (overtone) 


Freq. Range 200 KC- 15 MC-60 MC 
15,000 KC (in 4 ranges) 


RF Output 3 to 10 volts 2 to 7 volts 

inte 1200 ohms inte 1200 ohms 
Plate Power 210 volts 210 volts 

@ Sma @ 5 mea 
Heater Power 6.3 volts 6.3 volts 

@ 150 ma @ 150 ma 


Tube 6BHS 6AKS 


Maximum Drift with © 20% Plate Voltage 
change— 
0002 %, 0002 %, 
: f P Maximum Drift 40°F te 120 F— 
a ¥ * 002% incl. crystal* 
= “ " — (*except 200 to 500 KC + .02%) 
ths, 


& 3 ; Calibration 
ete aeetnannsienasosen fee . 001%, 


enna Tolerance to 001% to 
~aotemedan ot . 


01% 1% 
depending on FX-1 crystal used 


PRINTED CIRCUIT OSCILLATORS (“sar sur 


for Generating Spot Frequencies with GUARANTEED |__ 
Tolerance from 200 KC to 60MC 


Since the operating tolerance of o crystal is greatly affected by the associated 
operating circuit, the use of the FO-1 Oscillator in conjunction with the FX-1 Crystal will 
guarantee close tolerance operation. Tolerances as close as .00! percent can be obtained 


4 holes (with brackets provided) 


FO-1 for Fundamental Operation 200 KC to 15,000 KC 


fO-1—Oscillator Kit (less tube and erystal) ipkacpueleid wee 8.98 
fO-1A—Oscillator, factory wired & tested with tube (less crystal) ...$6.95 


FO-1B for Overtone Operation 15 MC to 60 MC 
FO-18—Oscillator Kit (less tube and cerystal)............ sovocacsensessouneawenee 
FO-1BA—Oscillator, factory wired & tested with tube (less crystal) $6.95* 


*includes coll in one of four ranges: 15-20 MC, 21-30 MC, 31-40 MC, or 41-60 MC, 
specify when ordering. Extra coils 35« each. 


. 


The FX-1 Crystal is designed for use only with the FO-1 Oscillater. For tolerances of 01% and 
005% any FX-1 Crystal can be used with any FO-1 Oscillator 

For tolerances closer than .005% the Oscillator and Crystal must be purchased together. The 
Oscillator is factory wired, and the crystal custom calibrated for the specific oscillator 


for crystal prices consult toble below 


EE - a 


005% | $1250 | $15.00 | $. 


(.0025% and .001% tolerances are 


$ 8.75 $12.50 ° . $ 2.50 $ 3.25 


0025 %, $17.50* $17.50* 
001%, 


$15.00* 


i 
| *Prices are for crystal only. To insure tolerances closer than .005% crystal must be purchased with oscillator 
| factory wired and tested. For total price add $6.95 to price of crystal desired. 


HOW TO ORDER: In order to give the fastest possible service, crystals and oscillators are sold direct Where ash accompanies 


the order, International will prepay the postage; otherwise, shipment will be made C.O.D 
(0 ERI LVI RL ORE Bberretver eosin 
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Fast, local field servicing 
for -hp- instruments 


HEWLETT-PACKARD instruments 


are built to be trouble free. But when re pair, 
calibration, parts rey lacement or routine 
maintenance /s required, the work can be done 
quickly and correctly by service engineers 

in principal cities across the U. S, These men 


are factory trained and periodically re-trained 


For expedited field service call or write: Chey have complete repair and test facilities 


CHICAGO 3: PALO ALTO, CALIF.: nm many Cases the equal of those at the 

f ; 
Allred Crouey Auvee. Inc. NewlothPchord Ce bp- plant. They are constantly provided with 
UPtown 8-114] DAvenport 5-445]. 
the latest in service and maintenance techniques 
DALLAS 9: SYRACUSE 2: 


Earl Lipscomb Assoc Ryerson Assoc., Inc \W/ 
' en you need gor ast service on -Ap 
P. O. Box 7084, Elmhurst 5345 412 &: Genesee %:, Wh n youn d x 0d, fa it ) f 


SYracuse 76-8344 t ment I] r -A/p- re esentative 
DETROIT 35: instruments, call your -Dp- representatt 


SS UPPER DARBY, PA.: 

S. Sterling Company ; the authorized re pair station 
5310 W. MecNichols Rd |. E. Robinson Co 

BRoadway 3-2900 7404 W. Chester Pike 


SHerwood 8-1294 for all -/p- equipment 
N. HOLLYWOOD: 
oie Riiiaaees WALTHAM 54, MASS.: 


1939 Lankershim Bivd Yewell Assoc., Inc 


ee tae 7) ain Sh Watshow $7420 HEWLETT-PACKARD COMPANY 


NEW YORK 21: WASHINGTON 9: 
RMC Associates Horman Assoc., Inc : 
170 E. 80th St., TRafalgar 9-2023 2017 S St. N.W., DEcatur 2-5705 Cable “HEWPACK" + DAvenport 5-4451 


275 PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A 
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the Cunwey 


for printed wire circuits 












Wedg-lotss s The exclusive wedge leads on these DIS- 
CAPS lek securely in place on printed circuit assemblies 


a soldering operation. There is no possibility of 
RMC the capacitors becoming loose or falling out and the soldered 
\ 5000 connection is always uniform. 


Available in capacities between 2 MMF and 20,000 MMF, 
Wedg-loc DISCAPS can be furnished in temperature com- 
pensating, by-pass, and stable capacity types. Suggested 

hole size is a .062 square. 


Plug-in... RMC plug-in DISCAPS are designed to sim- 

plify production line problems on printed circuits. Leads are 

No. 20 tinned copper (.032 diameter) and are available up 

to 11%" in length. Plug-in DISCAPS are manufactured in 
RMC temperature compensating, by-pass, and stable capacity 
types and include the mechanical and electrical features 
that have made standard DISCAPS the favorite of leading 
manufacturers. 





Write today on your company letterhead for expert engineering help on 
any capacitor problem 









DISCAP 
CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 












FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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° 
SPP Cer eee 
SOP PP Ree 


BUILDING-BLOCK 
CONSTRUCTION 


. «+ an exclusive Reeves design 

principle that permits assembly of 
computer elements in any desired 
combination to form exactly the 
computer necessary to do a particular 
job or to expand an existing installation. 
REAC 400 can be assembled, component 
by component, to fit specific requirements 
at minimum cost, time, space and effort. 
REAC 400 is completely adaptable to the 
scope and complexity of your control 


problem, now or in the future. 


REAC i Precision 
Analog a , Floated 
Computers GYROS 
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View HIGH SPEED SERVOS 


Servo multipliers have bandwidth over 
50 cps. Velocity 1500 v/sec; accelera- 
tion 60,000 v/sec*. Six gang pots; two 
tapped with front panel plug-in turrets 
for function generation. 


Vow HIGH SPEED RESOLVERS 


Vastly improved dynamic performance 
... 35-cycle bandwidth. Rectangular and 
Polar operation; Full AGC either mode. 
Front panel plug-in turrets for easy pad- 
ding for function generation. 


Vow PROBLEM CHECK 


New Reeves development permits 
verification of problem solution directly 
from equations before problem is run. 


Operation of all components used 
. Patching of problem from diagram 
Chee Diagramming of problem from 
equations 


Vow CONVENIENT PATCHBAY 


Available in units of 1632, 3264 or 
4891 holes for maximum flexibility. 
Color-coded mask aids in patching. 
Patchboord changes possible during 
operation. 


Vow POWERFUL AMPLIFIERS 


New dual amplifier chassis, individu- 
ally chopper-stabilized. Noise less than 
3 mv rms in cabinet. Phase shift 0.025 
@ 100 cps. Bandwidth 10KC under 
cabinet conditions 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 


201 East 91st St., New York 28, N. Y. 


Precision SERVO 


RESOLVERS and MECHANICAL 


PHASE SHIFTERS PARTS 
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CAUGHT!— by Silent Sounds 


Suddenly, the lights snap on. Someone 
yells 


“Don’t move or we shoot!” 


How had the burglar been detected ? 
No one saw him enter. No sign of an 
alarm system. 


No obvious sign, that is. But there 
was an Alertronic Burglar Alarm. 


This unusual protective device oper 
19.200 cycle-a- 


second sound waves, too high for 


ates by sending out 


human ears to hear. The slightest move- 
disturbs these 


waves and activates the alarm. 


ment of an intruder 


What produces the vibrations? Two 
slender nickel rods and a prin iple 
of physics called magnetostriction (the 
peculiar way nickel changes length in 
a changing magnetic field). 


Putting magnetostriction to work in 
this ultrasonic burglar alarm wasn’t an 
overnight job. The inventor made his 
first experiments twelve years ago. 


86 


The search for a material with neces- 
sary magnetostrictive properties ended 
when he came to Inco. Nickel proved 
to be the material he was seeking. 


And, as it turned out, he got more 
than a metal from Inco... 


In the years that have passed, he has 
found Inco always ready to help in sup- 
plying information on the properties 
of Inco Nickel Alloys and other metals 

. on the technical aspects of magneto- 
striction ... and on questions involv- 


ing metal fabrication. 


This same type of friendly coopera- 
tion, of course, is yours for the asking. 
Let's get together on your problem, 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 
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NICKEL ITEMS 


Who can guess what new use of magneto- 
striction will be announced next? Nickel 
transducers from little rods the size of 
match sticks up to ton-size blocks are al- 
ready being used for killing germs by silent 
sounds, to measure ocean depths, to locate 
fish, for dust precipitation, for faster drill 





ing of wells, for shaping gems and cutting 
tool materials so hard they normally have 
to be cut laboriously with diamonds, 


When installed according to specifications 
of insurance underwriters and connected 
to central protective system, Alertronic en- 
ables users to qualify for 60% reduction 


in insurance premiums. 





Even the motion of heated air from burn 
ing wad of paper in ash tray sets off Aler 
tronic alarm as pictured by jumping lines 
of the oscillograph tube in this demonstra- 
tion setup 





Inventor Samuel Bagno, Vice President of 
The Ultrasonic Division of Walter Kidde 
& Co., Inc., flips a switch as he leaves his 
own plant to connect the alarm unit into 
Central Patrol Office. 





if you really want more facts and 
> technical data on the magnetostrictive 
properties of nickel, ask for our bul 
letin “Magnetostriction.” It is written 


for engineers and physicists. 


MONEL™ * “R’® MONEL * “K’® MONEL 
“KR’® MONEL © “’S”® MONEL * INCONEL® 
INCONEL “X’’® © INCONEL “W"'® 
INCOLOY™®™ * NIMONIC® ALLOYS * NICKEL 
LOW CARBON NICKEL * DURANICKEL"® 
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Size 15 
1.437"' diameter 
ACTUAL SIZE 





Size 1] 
1.062'' diameter 
ACTUAL SIZE 


Size 10 
.937'' diameter 
ACTUAL SIZE 





BuOrd Size 15 
; 1.437'' diameter 
i ACTUAL SIZE 





Size 22 
2.161'' diameter 
ACTUAL SIZE 






' Size 8 
' 750° diameter 


; ACTUAL SIZE 
' 


to Th for Synchro Progres: f° D Th 
CLIFTON PRECISI PRODUCTS CO., INC. 
CLIFTON HEIGHTS PENNSYLVANIA 
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Am 


TCU eee ee 
Pe eta me ict lo gon 


with the Type 570 Characteristic-Curve Tracer 





The Tektronix Type 570 Characteristic-Curve Tracer 

can save you many hours in circuit-development work 

by providing quick, accurate pictures of vacuum-tube 

characteristics, You have complete control of the 

operating-condition setup, permitting a realistic approach 

to actual circuit conditions, whatever they may be. You 

get curves that can be very important in a particular circuit 

problem; but are rarely, if ever, published in handbooks. 
The Type 570 can also be used for rapid preselection 

of vacuum tubes, either by comparison with another 


vacuum tube, or with curves outlined on a crt mask. 


Please call your Tektronix Field Engineer or 





Representative or write direct for new booklet, 
Type 570 Technical Description. 


Displays Families of Curves Calibrated Controls 
on CRT Screen Accurate current and voltage read 
Choice of four to twelve haracter ings directly from the crt screen 
stic curves per family——with as many 
18 8 positive-bias curves per family Wide Display Range 
1) current ranges from 0.02 ma/div 
Plots All important to Ben Sadie 
Characteristics ; 
9 voltage ranges from 0.1 v/div 





Plate current against plate voltage ‘ 
to 50 v/div Fig. 1 Plate current plotted against 
Plate current against grid voltage 
1] j . ‘ nm 300 ohms plate voltage for one triode section of a 
; series-load resistors from 2 
Screen current against plate voltage . . , 12AU7. Plate load is 5 k, peak plate 
to | megohm supply voltage 500 Grid voltage 
Screen current against arid voltage , Jo ee athe + 
changed 5 v betweer rves, fro J 
Grid current against plate voltage 7 grid-step values from 0.1 v/step fo zero. Vertical sensitivity /d 
5 horizontal sensitivity 50 v 
Grid current against arid voltage to 10 v/step 7 ae 





controls permit accurate 





age readings directly from the ee 


Price-—$925 


f.o.b. Portland (Beaverton), Oregon 


7° a 
o 

See and try the Type 570 at the National Electronic » 

° Conference in Chicago, Booths 133 and 134. : 

a 

e = 





en current ed ag 


° Fig. 3 — Sere f f Fig. 4—Typical Germanium Diode curve 
yA cd a 6AQ5. Plate lood 30 hms, peok , te evaluation of diode chara 


plate voltage.is 100 v, screen-grid volt te t fer ed exom ” f y 
P. O. Box 831, Portland 7, Oregon ene ee ar eee ee oe ene Tee 
Vert scal s | ma/div, heorizont vertica t ze ts at ’ 
CYpress 2-2611 Cable: TEKTRONIX oi io S704 ~~ ao yes 
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FOR CONTROL 


proven components 






now in production 


Pressure Pickups and 
Synchrotel Transmitters 
to measure and electrically transmit 
* true airspeed ¢ indicated 
airspeed ¢* absolute pressure 
¢ log absolute pressure «¢ dif- 
ferential pressure * log differ- 
ential pressure «* altitude 
« Mach number ©* airspeed 


and Mach number 


Pressure Monitors — to provide con- 





trol signals for altitude, abso- 


lute and differential pressure, 


Navigation and Control Devices 


I for Missiles and Aircraft 


Kollsman has designed, developed and produced 


vertical speed, etc. 


Acceleration Monitors — for many 


applications now served by 


gyros. 


Pressure Switches — actuated by 


the following navigation and control systems and 
static pressure, differential 


components: 
pressure, rate of changg, of 


static pressure, rate of climb or 


FOR NAVIGATION OR GUIDANCE 


descent, etc 


gsiviED Photoelectric Sextants for remote semi- 


CLA Motors — mini 
~ ature, special ‘pose, 
automatic celestial navigation — ee ee 
including new designs with in 


cpasstl IEP | Automatic Astrocompasses for precise tegral gear heads 


automatic celestial directional reference and 


navigation. 


SPECIAL TEST EQUIPMENT 


Photoelectric Tracking Systems For many years optical and electromechanical for flight 


Kollsman has specialized in high precision tracking test observations. 


systems 
Periscopic Sextants for manual celestial observations. Please write us conce rning your 
specific requirements in the field of missile 


qt {SstFiED Computing Systems to provide precise 
or aircraft control and guidance. 


‘ data for automatic navigation and guidance, 
operated by optical, electromechanical, and pressure Technical bulletins are available 
sensing components, ° 
- I on most of the devices mentioned. 






ko | | S m q n LEoraee 


-10 A 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA » sussioiany of SZavdard col proouets co. Inc. 
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Picture of Your Set Being Improved 








by Volkert Stampings Production 


We would really need a “wide-screen” TV set to show the many rows of power presses, 
eyelet machines and four-slide machines that enable Volkert to meet all your precision 
stamping needs... but this picture gives you some indication of the modern, fully- 
automatic equipment that we use in turning out more than ten million accurate 


stampings a week for leading tube and set manufacturers. 


And these unsurpassed production facilities are only a part of Volkert’s complete 


service to design, tool and produce precision electronic stampings to your specifications, 


|want the complete picture of electronic stampings, here are wo suggestions: 
Ask for The Volkert View quarterly; let us show our color film, 





Stampings for Electronics, in your plant. 


VOLKERT STAMPINGS, INC. 
222-34 96th Avenue, Queens Village 29, L. |., N.Y 0, ET 
for design...tooling...and production of precision stampings 
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Raytheon — World's Largest Manufacturer of Magnetrons and Klystrons 


2J32 MAGNETRON 


2K28 KLYSTRON 


HELPING ESTABLISH RELIABILITY RECORDS 


Raytheon Magnetrons and Klystrons 
in proved Gilfillan ASR-1 Radar 


Civil Aeronautics Administration reports 
record-breaking reliability of Gilfillan air- 
port surveillance radar. Boston Interna- 
tional Airport had 8,760 hours continuous 
performance with only 74 hours involun- 
tary outage—less than “\o of 1% 
Gilfillan installation. 


from their 


Condensed Typical Operating Data 


Power 
Output 


Maximum 
Temp. Coef. 


Refiector 
Voltage 


Resonator 
Voltage 


Frequency 

Range, mc 
| 140 v 
to —300 v 


Frequency | Anode Anode Pulse 
Range,mc | kv Amps. Width 


Check these performance records of 
Raytheon tubes in the Gilfillan ASR-1. 
Average life, 2J32 Magnetron: 4,000 hours. 
Average life, 2K28 Klystron: 2,500 hours. 


Your microwave and radar equipment offers 
extra reliability when you specify Raytheon 
Magnetrons and Klystrons. Use these 
rugged, reliable tubes in your present and 
proposed systems. Contact Power Tube 
Sales to take advantage of Raytheon’s 
Application Engineer Service, without obli- 
gation. Write for free Tube Data Booklets. 


Excellence 
in Electronica 


RAVTHEON MANUFACTURING COMPANY, Microwave and Power Tube Operations, Section PL25, Waltham 54, Massachusetts 











The photograph above shows three typical Sola Constant 
Voltage DC Power Supplies being mounted on a relay rack. 





Each chassis is completely assembled by Sola Electric Co. 
and supplied as a single unit. 


CONSTANT VOLTAGE TRANSFORMER SUPPORTS 
GERMANIUM RECTIFIER AND ALL-CAPACITY FILTER 
IN MEETING A TOUGH DC POWER PROBLEM 


This unique dc power supply assembly uses three 
unusual components: 

e A CONSTANT VOLTAGE transformer 

© A germanium rectifier 

e A high-capacitance filter (no choke). 

They mutually support and protect each other in 
providing high output voltage stability in the face of 
varying or heavy “pulse” loads. 


Result They are being adopted by manufacturers 
of computers, tabulating machines, and others who must 
have reliable operation of relays, solenoids, etc., in spite 
of severe line voltage and load fluctuations. Specifically, 
these special assemblies provide: 

1. +1% or less output voltage change with +15% 

line voltage variations. 

2. Minimum output voltage change with wide, rapid 

load changes. 

&. High, short-time overload capacity without damage 

to components. 

4. Ripple approximately 1°, 

5. High overall economy by eliminating overload ca- 


pacity needed with other types of power packs for 
this duty. 

6. Simplicity, compactness, and light weight as 
compared with equipment employing saturable 
cores, heavy chokes, tubes, revolving or other mov- 
able parts. 


Sola is now designing and assembling complete de 
power supply assemblies in the general ranges of up to 
50 volts at 25 amperes; or up to 400 volts at 0.4 amperes 
Series and parallel operation have proved quite feasible 
for serving higher demands. While featuring the special 
capabilities of voltage-regulating transformers, germa 
nium rectifiers, and high-capacitance filter as a “team’’; 
Sola invites inquiries on assemblies of any type of trans 
former, rectifier, and filter, or separate voltage-regulat 
ing transformers designed to feed existing rectifier-filter 
combinations. Write for descriptive folder, or contact 
your nearest district sales engineer. 


SOLA finrcneecee 


r " : eS i 

i CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic ond Electrical Equipment © LIGHTING TRANSFORMERS for All Types of Fluorescent 

and Mercury Vapor Lamps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35: 103 E 

i 125th St., TRofalgor 6.6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4-3354 © CLEVELAND 15; 1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 

[ 3138 E. Olympic Blyd., ANgelus 9-9431 @® TORONTO 9, ONTARIO: 617 Runnymede Rd., Lyndhurst 1654 © Representatives in Other Principal Cities 
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but POSITION always known! 


Thanks/to the NEW AUTOMATIC SHORT-RANGE 


‘,ROUND ‘OSITION NDICATOR 


ACCURATE! 
INSTANTANEOUS! 


Developed Specifically for LIGHT AIRCRAFT 
and HELICOPTERS. 


A new dead reckoning navigational computer — 
AUTOMATICALLY indicating ground position — 
derived from airspeed, heading and wind. 


TOTAL SYSTEM WEIGHT — 18 LBS. 


LORAL —Serving in AVIONICS 


* AIRBORNE NAVIGATIONAL EQUIPMENT 
* COMMUNICATION SYSTEMS 

* RADAR EQUIPMENT 

* TEST EQUIPMENT 


LORAL ELECTRONICS CORPORATION 


aT Meet a ° NEW YORK 54, N. Y. 
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AN jp 


OUTSTANDINGG ») 





60-WATT [H.-F.: 50-WATT V.H.F. 


FIXED STATION FIXED STATION 
| -6—14 Mc/s 60—184 Mc/s 


Newly designed to use the most modern valves Employing the latest techniques this most 
and components available, this station incor- efficient station is of particular value for fixed 
porates local or remote push-button selection and mobile V.H.F. schemes, ground-to-air 
of up to four channels, remote control being oe control of aircraft and point-to-point links. 
possible to a distance of 15 miles ‘ Six-channel operation is available if required. 


Telecommunications 


CAMBRIDGE ‘ ; | ENGLAND 


Pye (New Zealand) Ltd Pye Canada Ltd Pye-Electronic Pty., Ltd. Pye (Ireland), Ltd. 
Auckland C.l., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Ltd, Pye Limited Pye Limited Pye Corporation of America 
Johannesburg Mexico City Tucuman 829 270 Park Avenue 
South Africa Buenos Aires New York 


PYE LIMITED CAMBRIDGE ENGLAND 


Telephone: Teversham 311 
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ONLY THE LEADER 


always points 


HAL eh < "s 


Pointing up progress in capacitor manufacturing is an 
old tradition at Cornell-Dubilier. Our list of new 
capacitor developments for every use began in 1910— 
with a record of consistent dependability and 
outstanding field performance, ever since. 


C:-D...45 YEARS OF FAMOUS FIRSTS 


FIRST- 


f \ PLANTS IN 


® Cornett-Dusiticr caPAciToRS 


IMOIAWA Sreines, m. 6 su 


w 


n last page 
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Airborne UHF and HF Communications Transceivers 
Slt tii. sre thas stm ees cae wan ti 


defense 


VHF Omnirange Navigation Receivers 


Guided Missile Development 
WINCHARGER CORPORATION 


Sioux City 2, lowe 


A wholly owned subsidiary of Zenith Radio Corporation 


Engine Generators . Universal Motors ° Dynemotors 
Inverters © Wind Driven Generotors 
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Cutler-Hammer selects RESINOX* 3700 
to mold contact blocks for new selector switches 


T > . 4 
O1 “h \ sht utton ( ontact } lo« 
1 I e t Pu 


1 


pm 
; Ke 


0 l-Tigh ish uttor ele r witch with 8 
il-Tj tI bi on-S lecto Swi C 
ircuits 


MONSANTO’S THERMOSETTING MOLDING MATERIAL COMBINES IMPROVED ELECTRICAL PROPERTIES WITH NON-CRITICAL MOLDABILITY 
Mark up another job where outstanding results have been achieved 

Resinox 3700! The contact blocks for Cutler-Hammer’s new line of heavy-duty 
oil-tight pushbutton switches are molded of this mineral-filled Monsanto 

material. Resinox 3700 was chosen for this specialized application because 

of its excellent electrical properties and short-cure cycles 

Other characteristics of Resinox 3700 which are improving the profit picture fo 


manufacturers of electrical parts include high arc resistance, dielectri 


trength, dimensional stability, heat resistance and durability MONSANTO 


Perhaps Resinox 3700 is exactly what you need to solve an electrical parts problem 
| | 
Write today for full information. Monsanto Chemical Company, 
Plastics Division, Dept. E9, Springfield 2, Ma 


For outstanding electrical properties, specify RESINOX 3700 


“a. u r 















SAVE ENGINEERING TIME ON 
ELECTRICAL PROTECTION PROBLEMS 













The BUSS fuse research laboratory and its staff 
of engineers are at your service to help you with 
problems involving electrical protection. Submit 
description or sketch and ol us your require- 
ments 












Whenever possible, the fuse or fuse mounting 
selected will be available in local wholesalers’ 
stocks, so that your device can easily be serviced. 







Be sure to get the latest information on BUSS 
and FUSETRON small dimension fuses and fuse- 
holders . . . Write for bulletin SFB. 










BUSSMANN MFG. CO. 
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Double 
Protection 


- - Against loss of 








Customer Satisfaction 


To make sure of proper operation under all service con- 
ditions — every BUSS fuse normally used by the Electronic 
Industries is tested in a sensitive electronic device. Any 
fuse not correctly calibrated, properly constructed and right 
in all physical dimensions is automatically rejected. 


That's why BUSS fuses won't blow when trouble doesn't 
exist. Useless shutdowns caused by poor quality fuses 
blowing needlessly are not only irritating to customers 
— but customers’ confidence in your product or service 
could be jolted, 


However, when there is an electrical fault BUSS fuses 
open to prevent further damage to equipment — saving 
users the expense of replacing needlessly damaged parts. 


When you standardize on BUSS fuses, you are doubly 
safe. 
MAKERS OF A COMPLETE LINE OF FUSES FOR 


HOME, FARM, COMMERCIAL, ELECTRONIC, 
AUTOMOTIVE AND INDUSTRIAL USE. 






ELRC 955 


ture one "co ee 
University at jetterson WL St. Lovis 7, Mo. 
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A directly calibrated generator of continuous wave or 
pulse modulated radio frequency signals, government 


model TS-419 U. 







i 


- 
. 


, y wy 
g Pett. 
i, 


Modulation = (a) by external or internal pulse generator. 
(b) by synchronization to an external pulse 
or sine wave generator 


ZL, 


Frequency Range - 900 to 2100 MC/S, one band, / 1%. 


Power Output - calibrated 0 to -120 dbm 


Attenuation - uncalibrated. Variable 3 to 70 db 


Sensitivity to CW - Spectrum Amplified Pos, -- 80 db. 
below | watt for 1 inch deflection. ha 


- Spectrum Position -- 55 db. below 
1 watt for 1 fnch deflection. 


Maximum dispersion of spectra - 1.5 MC/S per inch | ; 


- 


The government model TS-148/UP Spectrum Analyzer: 


*  Frequency-meter Range - 8470 to 9630 MC/S 
£5 MC/S max. error. 





TS-419/U 


TS-148/UP 


STAND PAT WITH CLAROSTAT 


Series D37, 
dual with 
single shaft. 


It's better, quicker, cheaper, to specify CLAROSTAT 
for those carbon control requirements, because: 


For usual needs, there's an adequate choice of 
standard Clarostat types such as: 


SERIES 37: 1-1/8” d. 0.5 watt. Linear or tapers. One 
to three taps. Available with switch. Choice of shafts. 
Singles or duals. 500 ohm to 5 megohms. Approved 
for Type RV3, characteristic U, MIL-R-94 specification. 


SERIES 47: 15/16” d. 0.5 watt. Linear or tapers. One 
tap, choice of three positions. Available with switch. 
Choice of shafts. Singles or duals. 500 ohms to 
5 megohms. 


SERIES 48: For miniaturization. 5/8” d. 0.2 watt. 
500 ohms to 5 megohms, linear; or 2,500 ohms to 
2.5 megohms, tapers. Singles or duals. Available 
with switch. 


SERIES 51: For high-voltage high-resistance electronic 
circuitry. 1-17/32” d. phenolic case. 1 watt. 5,000 
ohms to 50 megohms. 10,000 V.D.C. breakdown test 
between terminals and mounting bushing. Maximum 
operating voltage, 4,000. Tapers available. 


And for unusual needs, Clarostat can design and put 
into production those special types — quickly, satis- 
factorily, economically — often based on ingenious 
adaptation of standard features and available tooling. 


SEND FOR LITERATURE. Engineering collaboration, 
quotations and prompt delivery cycles, 


High-voltage couplers 


available on request! 


elevated potentials. 


Series 51 
high-voltage 
high-resistance control. 


Want more information? Use post card on last page. 
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(0.15 TO 1000 MEGACYCLES) 
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FILTRON'S Engineering division, with its completely equipped screen 
room facilities, is always available to measure and recommend RF 
Interference Filters for your equipment, to meet and exceed the Radio 
tat ea Me et ee 


FILTRON'S production facilities are suppying more RF Interference 
Filters for use in military electronic equipment than ever before, to 


meet the nation's requirements 


FILTRON... the LEADER IN RF INTERFERENCE FILTERS...has pioneered: 


Sub-miniature Filters Wide band Multi-section Units 
High-temperature Filters RF Filters ‘‘Custom Designed 
RF Filters to withstand Shock and Vibration to meet YOUR requirements 


Ya Y aa yd yy ony 


ctieeeeticeetiienetiie ie tee ie ee ee 





FILTER FA 1130 
eee eee ee a 
y ie Ty eae MR adel) to 
BULKHEAD MOUNTED 





THE 1130 SERIES 1S AVAILABLE UP 
wm as See Oe me 
0-1700~ IN STANDARD OR BULKHEAD 
PDD RO a mL ee ad 
TYPE TERMINALS. UNITS ARE HER 
METICALLY SEALED AND ARE AVAIL 
ABLE FOR 85°C OR 125°C OPERATION.“ 
THESE FILTERS HAVE MINIMUM VOLT : Ais bee i Ss Re 2 | ae Oe Oe 2 } ies oe Oe 
AGE DROP, AND MEET MILITARY : : . 4 
a 


ATTENUATION CHARACTERISTICS 

FILTER FA 1130, 7 AMP 130 VAC } 

MEASURED IN A 5O OHM SYSTEM 
PER MIL-STO-220 





An inquiry on your Company letterhead will receive prompt attention 


THE FELTRON comPANY INC., FLUSHING, LONG ISLAND, NEW YORK 


LARGEST EXGLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS 
pee a 


3M 


| RESEARCH | 





= 
WINDERS IN 
rd 


At COIL WINDERS, INC. 
Westbury, New York... 





5. U.S PAT. OF 


They cast their lot with SCOTCHCAST! 


Before settling on “SCOTCHCAST” Resin 
to encapsulate their coils, Coil Winders, Inc., 


Westbury, New York, tried many variations of 


standard insulating methods. They wanted 
something better than just good. They wanted 
extremely high moisture resistance, superior 
physical and electrical properties. So they cast 
their lot (over 30,000 coils in the last year) with 
“SCOTCHCAST”! 

“SCOTCHCAST” is a two-part liquid epoxy- 
type resin which when combined with a suitable 
hardener, quickly cures into a solid, shock- 
resistant, moisture-resistant plastic. It is avail- 


[ propuct oF | ase. 0.0. bar. One 


SCOTCHCAST Resin 


@rano 


The term “Scorcwcast” is a registered trademark of Minnesota Mining and Manufacturing Company, St. Paul 6, Minn. Export Sales Office: 99 Park Ave., New York 16, 
N.Y. le Canada: P.O. Box 757, London, Ontario 


Want more information? Use post card on last page 
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able with a wide range of properties, in rigid, 
semi-rigid and flexible forms. 

And remember this: Unlike other resins, 
“SCOTCHCAST” sticks tight to terminals and 
leads, most metals, plastics and conductors, yet 
it’s unaffected by acids, alkalies, solvents, oils 
and water. 

For complete information, write Minnesota 
Mining and Manufacturing Company, Dept. 
CA-95, St. Paul 6, Minn. Learn how “SCOTCH- 
CAST” can save you time and money, how it 
can do things you’d never dream an insulating 
material could do! Write today! 


*. 
: 
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TEST IT AND COMPARE! 


@ El-Menco’s Dur-Mica DM20 costs even 
less than our famous molded mica capacitors, 
@ Provides greater versatility wider applications, 
@ Tougher phenolic casing assures longer-life 
and greater stability through wide ranges in 
temperature, 
@ Parallel leads simplify application in transistor 
and sub-miniature electronic equipment including 


printed circuits for military and civilian use. 


For Extreme Miniaturization Use Our DMI5 


DMI5 — Up to 510 mmf at 300 vDCw 

Up to 400 mmf at 500 vDCw 
Available in 125°C operating temperature. 
Minimum capacity tolerance available +'/2% 
or 0.5 mmf (whichever is greater) 


El Mlenco 
OTT TEE 


to meet modern 
miniature 
requirements 


Fae 
MRO ETF 


For your special requirements — we are pleased to offer 
information and assistance, Write for free samples and 


\ catalog o# your firm's letterhead, 


THE ELECTRO MOTIVE MFG. CO., INC. 
WILLIMANTIC CONNECTICUT = | 
¢ molded mica * mica trimm: 
* tubular paper * ceram 


Arco Electronics, Inc., 103 Lefayette S1., New ¥. 
Exclusive Supplier Rishon ono toon Wwe 
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Precision "'Glasline”’ Crystals 


) ty 


To the man with a problem in 








The engineer with an eye on new horizons finds kindred souls at the 
James Knights Company For this is the home of today’s top « rystal en 


gineers, and the source of toda most adyanced crystal product development 


Here you will find mature vision—a recognition that with channels narrow 
ing, in an already congested radio spectrum, frequency control tolerances 


must narrow too, We are meeting that challenge 


‘Today James Knights erystal products are certified to previously unheard of 


stability tolerances, providing the advanced precision and stability necessary 





in the control of generated fre quencies and filtered rec eption to assure inter 
ference-free land, sea and air communications. Today's longer range navi 
gation systems, are basically dependent upon ultra-precise crystal controlled 


time base 


Some of the newer JK de velopme nts outlined here show the new 

cope, the new opportunities provided you by today’s advanced crystal 
engineering. The James Knights research and development labora- 

tory is available to help in the solution of your frequency management 


oblem 


THE JAMES KNIGHTS COMPANY 
SANDWICH, ILLINOIS 















Precision Temperature Control, 
compact in design and capable of 
maintaining @ set temperature around 


crystal with less than = 1°C varia 
tion over the range of 55°C to 
+ 100°C 


Miniaturized Precision Waele aa the Critical 
"Glastine" Crystals, s . 
in a range from 1000 
cycles to 190 mc, com- 


bining minimum size with 
maximum stability 4 


Precision ‘‘Glasline Crystal “Thermystal”, an advance design Complete Precision Plug-in Sig- 
Filters, crystals plus all required that combines plug-in simplicity with mal Source, a complete, precise 





revit Components including ter extreme — precisior Calibration ac crystal controlled transistorized oscil- 

mination transformers sealed in a curacy * (1 cycle 0001 % lator compactly designed within the 

vacuum A complete plug-in cry Temperature stability: 30 to 900 k« famous JK-09 oven, affording fixed 
s| filter desiqned for optimum * 0001%, 1000 kc to 150 m temperature and humidity environment 

performance and reliability. Fre 00005%. Oven temperature var for transistor as well as all circuitry 

juency range und =o performance less than * 1°C over range f - elements. 

haracterist available upon re 55°C to 485°C. Secular stability 


Less than 001% per year. Oven 
power: 63 V @ 15 amp. max TRANSISTORIZED 


THERMYSTAL OSCILLATOR 
JK-THERMYSTAL 
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Military coding equipment takes one pulse and 
inserts it into a delay line and in effect sends it 
over a number of paths, each of different lengths. 
Combining the output of the paths gives a pulse 
train with pulses spaced in accordance with arti- 
ficial length of the path. Ordinarily the flexibility 
of the equipment is limited by the fixed taps in the 
delay line and the accuracy is established by 
auxiliary circuitry. 

Now Admiral research has developed a com- 
pletely new type of delay line which is infinitely 


Admira 


variable within its over-all capacity. It is adjust- 
able with-the greatest facility for any desired 
interval. The accuracy of this line is limited only 
by the accuracy of the measuring equipment. 
Moreover, the Admiral delay line requires less 
complicated switching apparatus. Weight and bulk 
are reduced. Fewer components permit faster 
production at lower cost. Here is one more exam- 
ple of Admiral’s capabilities in the field of military 
electronics. Address inquiries to: 





CORPORATION 


Government Laboratories Division 


Chicago 47, Illinois 


Look 10 Admiral ror 

@ RESEARCH e DEVELOPMENT @¢ PRODUCTION 
in the flelds of: 

COMMUNICATIONS, UHF and VHF, airborne and ground. 
MILITARY TELEVISION, receiving and transmitting, airborne 
and ground. 

RADAR, airborne, ship and ground. 

RADIAC « MISSILE GUIDANCE « CODERS and DECODERS 
TELEMETERING « DISTANCE MEASURING « TEST EQUIPMENT 


Want more information? 


Use post card on last page 





Send for Brochure. . . complete 
digest of Admiral's experience, 
equipment and facilities. 


ENGINEERS! The wide scope of work in progress at Admiral 
creates challenging opportunities in the field of your choice. 
Write to Director of Engineering and Research, Admiral 
Corporation, Chicago 47, Illinois. 
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gécaat SERAMELITE 


TD ge iil ae aes ae ae 


The Trend is to Seramics! 


High performance and low comparative 


. ae SIZES cost make GOOD-ALL “‘SERAMELITES” the 
R 


< f "MYLAR" number one choice. 
CAP vO tric Dielectric 


EW oA 


MED Whe length Dia. Length Tubular ceramic case and new thermo- 


a 200 = Went - setting end seal will not lose its bond under 
0022 200 a “ 27 any rated operating temperature. 

0047 YF x} Seramic plastic combination guarantees 
x1 , tightest possible seal against heat and 
x1 Y humidity. 

a1l% Yo x 

Good-All Seramelites are available with ““MyYLar’’* or 
paper dielectric. “‘MyYLAR”’ offers the important advan 
tages of high Insulation Resistance, Smaller Size and 
%gn1% "a x \%o Higher Operating ‘Temperatures (up to 125°c). 


Ye n2% % xl *Du Pont Trade Mark for its Polvester Film 
a For further information, write direct or contact our nearest sales re presentative 


jod-ALL ELPSTING UFR: CB; cotncevs- cammiiaiin 


an 1% “Uanl 
hy n 1% unl 
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Prices range trom 
69¢ to $3.10 


Dial Skirted Round 
175 Geries 
(actual size) 


Why spend $1.04 for this knob? 


Sure, you could pay less for an ordinary knob, 
but the premium price of the Raytheon Stand- 
ard Control Knob is well worth the difference! 
Here’s why: 


Raytheon knobs conform to government speci- 
fications for material, high and extreme temper- 
ature, humidity, salt spray, vibration, impact 
and torque. They are handsomely designed and 
molded of ““Tenite II.” They have anodized alu- 
minum inserts with dual Allen head set screws. 
Most important, Raytheon knobs offer the 
smartly turned professional look that adds so 


Skirted 
Round 


Round 


much to the fine appearance of your product. 


You put time, skill, money inside your equip- 
ment. You incorporate the finest circuitry; you 
select each component with care—your goal is 
quality in every detail. Naturally, this means 
quality outside, too. The right knobs, the finest 
knobs give the important finishing touch. They 
help convince your customers that yours is 
thoughtful, thorough craftsmanship. 

Let us send you complete information on the 
finest control knobs available today. Write Dept. 
6120, or see your electronic supplier. 


OTHER FINE RAYTHEON STANDARD CONTROL KNOBS 


er 


o Ww Ww 


Skirted 
Pointer 


Pointer 
Crank Knob 


RAYTHEON MANUFACTURING COMPANY 


Want more information? Use post card on last page 


Equipment Marketing Division 


Waltham 5&4, Mass. 
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Fairchild announces the opening of a 
new plant in Los Angeles, California. 
The new plant will expand the 
manufacturing, sales and service 
activities of Fairchild’s Potentiometer 
Division to provide equal facilities 
both in the East and the West. It will 
meet the growing need for its products 
by the expanding electronic and 
avionic industries on the West Coast. 
A complete line of potentiometers will 
be manufactured and the new plant 
will be staffed to provide complete 
engineering and fast delivery service. 


Hicksville, L.1., N.Y. 


AVAILABILITY AND SERVICE 


from L.1. to L.A. 


The opening of Fairchild’s new West Coast plant 
means that henceforward the name Fairchild will not 
only stand for the finest in precision potentiometers . . . 
it will mean faster delivery and better service, too. 

You will be able to get complete engineering service, 
quotations, order handling, delivery and repair from 
either plant, whichever is most convenient to you. 


This is another example of how Fairchild can always 
give you the answers, no matter what factors govern 
your choice of precision potentiometers. Write 
Potentiometer Division, Fairchild Controls Corp., a subsidiary 
of Fairchild Camera and Instrument Corp., Dept. 140-66A] 


EAST COAST WEST COAST 
oe, 2a —fAIRGHILD 
PRECISION POTENTIOMETERS 
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industrial 


power rectifiers 


The WIDEST RANGE 
in the INDUSTRY 


* Power Ratings from Microwatts 
to thousands of Kilowatts! 


* Efficiency to 87 


The most widely used Industrial Power Rectifiers in industry today. 


International Rectifier 


Cc o R P Oo R a T 1 Oo N 


EXECUTIVE OFFICES: 1521 E&. GRAND AVE., EL SEGUNDO, CALIFORNIA © PHONE OREGON 8-6281 


Wew York Office; 501 Madison Avenue, Phone Plaza 3.4942 ¢ Chicago Office: 205 West Wacker Drive, Phone FRanklin 2-3889 
in Canada; Atlas Radio Corp., Ltd., 50 Wingold Ave. W., Toronto, Ontario * Phone RU 1-6174 


)PPLIER Of INDUSTRIAL ServRce ss 
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OMPLETE POWER SUPPLY 
DEPENDABILITY “57” 


FOR AS LITTLE AS 


AMERICA’S MOST WIDELY USED POWER SUPPLIES, 
Tubes MANUFACTURED AND GUARANTEED 


Heavy duty 
borrier-type 
terrmnal board 
located for 


All tubes 

and controls 
clearly identified 
and marked 


secured in place 
op chassis 


by tybe clamps 


convement rack 


AC input 


terminals for gpbling 
permanent rack 


installations 


easily removed 
Disassembly of 
chassis 
unnecessary Voltage controls 
eosily accessible 
sh 
impregnated transformers’ 


and chokes 


Heavy duty 
extra-length 
industrial cord 


Vitreous enamele 
wire wound 


power resistors 


Stable, low noe 
wire wound 
voltage reference 
fetworks 

and controls 


Sturdy 
cable clamp 
anchors 


Accurate 
dependoble meters 


SPECIFICATIONS 


DC OUTPUT (regulated for line and lo 
Voltage and Current 
Models 
28, 28M 
29, 29M 
Voltage is 
Current rating applies over entire voltage range 


Current Range” 
0-100 MA 
0-100 MA 


er entire range. 


Voltage Range’ 
200-325 VD« 
100-200 VD« 


continuously variable 


Regulation (line) Better than 1° For input vari 
ations from 105-125 VAC 
Better than 1° For load vari 
ations from 0 to 100 MA 


ance Less than 10 ohms 


Regulation (load) 


Internal Imped 


Ripple and Noise . Less than 10 millivolts rms for 
Models 28, 28M. Less than 5 mil 
livolts rms for Models 29, 29M 


Polarity Either p e may be grounded 


AC OUTPUT (unregulated 6.5 VAC at 3A (at 115 VAC 
Allows for voltage drop 
in connecting leads. Isolated and 


itive or negativ 


input) 


ungrounded 


AC INPUT 105-125 VAC 
With all outputs loaded to full ratings and input at 
125 VAC 


AMBIENT TEMPERATURE AND DUTY CYCLE Continuous 
duty at full load up to 50°C (122° F) ambient 


50-60 CPS, 120 watts.4 


All components 


INPUT AND OUTPUT CONNECTIONS 


PHYSICAL DATA: Mounting 


All capacitors are 
hermetically sealed 


and oil filled 


Durable 
« baked enamel finishes 


apphed 
over primer bases 
Every connection All parts 
and solder joint easily 
individually inspected acceswble 
and checked 


Nylon 
jacketed 
vinyl wire for inspection 


and serncing 


Schemotic chagram 


J permanently mounted 


mn every unit 


Heovy 
govge 
choses 


ond pone! construction 


Overioad| protection 


front pone 


OVERLOAD PROTECTION 


External Overload Protection AC fuse, front panel. 
Heavy duty barrier 
8 foot heavy duty 
rubber covered line cord with integral molded plug, 
also supplied 


terminal block, rear of chassis 


METERS: 


Output Voltage... 3%" rectangular voltmeter on 


meter models. 
Output Current ... 312" rectangular milliameter on 
meter models. 


CONTROLS 


DC Output Control Screw driver adjusting control 


rear of chassis 


AC Switch Front panel 


Standard 19” rack mounting 
Size 5%” H x 19” Wx 86” D 


Weight...19 Ibs. net, 23 Ibs. shipping weight 


Panel Finish... Black ripple enamel (standard). Spe- 
cial finishes available to customer's specifications at 
moderate surcharge. 


LAMBDA Electronics 


THE 
103-02 


Piast 
NORTHERN BLVD. @ 


NAME tN POWER 


CORONA 


SUPPLIES 
668, 


NEW 


BY LAMBDA 


Model 28 
200-325 VDC, 0-100 MA 
$57.50 


Model 29 
100-200 VDC, 0-100 MA 
$67.50 


Model 28M (with meters) 
200-325 VDC, 0-100 MA 
$87.50 


Model 29M (with meters) 


100-200 VDC, 0-100 MA 
$97.50 


Rack models 28, 28M, 29 
and 29M are long-lasting, 
dependable sources of 
power that deliver 
“workhorse” 
yet cost as little as $57.50 
(for Model 28). 


Service ...« 


Intended primarily for 
fixed voltage use, these 
compact supplies are 
precision-built, as carefully 
engineered and quality- 
controlled as the most 
intricate models. They 
provide a convenient, low- 
cost power source for 
auxiliary equipment, 

also are well suited to 
production line 


applications. 


Corp. 


yorar 





Vacuum-melted metals — new weapon 
in the fight for miniaturization ... 


Because of the superior properties of vacuum sucks them from the molten metal. Result: clos« 
melted metals weight and size of motors composition control : high purity, gas fre¢ 
transformers, controls and instruments can be metals that far outperform those made by con 
substantially reduced. What's more, vacuum ventional air-melted methods 
melted metal’s greater magnetic permeability Vacuum Metals Corporation, pioneer in 
means you get superior performance vreatet developm«e nt and leading producer of vacuum 
reliability. That’s why they are being proposed melted and cast metals, has a wide variety of 
for aircraft instruments, synchronous motors these unique new metals available for electrical 
power tubes, receiving tubes, controls for auto and electronic uses. If you have an application 
mat produc tion lines computers vou believe they can improve pleas write, giy 
The reason these alloys are superior 1S easy Ing full details. Our engineers will give your 
to explain. Vacuum-melting removes unwanted letter prompt, careful attention. Vacuum Metals 


vascous impurities and inclusions literally Corporation, P.O. Box 977, Syracuse 1, N.) 
VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
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another 


COTTE aL... this 
time in 
YOU TOO will be right ON TOP electronics 


See the new Solartron Transfer 
Function Analyser at Booth D 610, 
International Instrument Exhibition, 
Los Angeles, September 12th to 16th. 
Cable Solartron for our engineer to give 
you a demonstration. The advantages 
over contemporary equipment will cause 
you to use it, as do all United Kingdom 
G.M. manufacturers 


“= Tests AC, DC or carrier servos 


Plots high accuracy Nyquist 
diagrams 


Covers 0°1 c/s to 1,000 c/s 


independent of harmonics, noise 
and spurious frequencies 


Answers G.M., fire-control, 
simulator, computor, vibration, 
magamp and all servo problems 


( 
: 
‘ 
| 


, 


: 
; 
) 


_ 


Hrux SOLARTROM EBLECTROMIC CBO LP?wD. 


Thames Ditton, Surrey, England 
Cables: Solartron, Thames Ditton Telephone: EMBerbrook 5522 


ELECTRONICS — September, 1955 Want more information? Use post card on last page 113 





WHILE NEW YORK CITY SLEEPS 
AmperexX:. vir TuBE 


fe i & 


CD eee 


..and over 70,000 Amperex 5894 or 
6252 VHF transmitting tubes are now 
in use all over the country, in approved 
equipment by Fire Departments, Civil 
Defense, Police and other Municipal 
Emergency Services... 


because 
Amperex TUBES 
have proven 
MOST DEPENDABLE 


If disaster should strike, will your com- 
munication equipment meet the test? In 
time of disaster, there is no substitute 
for dependability — even initial cost 
becomes secondary! Long life, rugged- 
ness and reliability were the watch- 
words in the final selection of these 
tubes, If you are planning new fixed or 
mobile stations, insist on AMPEREX type 
5894 or 6252 to be sure! 


Sonar Radio Corporation's 
FCDA- approved, Model 
CO.2 Transmitter, designed 
for CO fixed and emer 
gency Operation vtes the 
Amperex type 6252. 


Redio Engineering Laborotories’ Type 715 Transmitter, 
vied by New York City’s Fire Department, employs 
the Amperex type 5694 


Type 6252 
@ $22.00 Net 


Type 5894 
$22.00 Net 


COMPARISON PROVES AMPEREX SUPERIORITY 


Maximum Plate Input & Voltage VS Frequency 
(Push-pull, Class C Operation) 


AMPEREX Nearest Rated 
6252 Competitive Tube 


Frequency Piate Input Plote Plate Input Piate 
Bond (Mc) Watts Volts Watts Volts 


Plote 144.148 
Modulated 220-225 
Telephony 420-450 


The AMPEREX 6252 ICAS higher voltage and input ratings show the 
advantage of the independently suspended anode construction 
which eliminates the need for internal insulation. Competitive tubes 
use mica insulators between the plate and the rest of the internal 
structure, resulting in low maximum anode voltage and greater 
derating at higher frequencies 


RETUBE 


we Amperex 


AMPEREX ELECTRONIC CORPORATION “i: 
230 Duffy Avenue, Hicksville, New York 


In Canada: Rogers Majestic Electronics ltd 
11-19 Brentclifle Rood, Leaside (Toronto 17) 
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Been, Pee oe 
AS EASY AS ROLLING OFF A LOGARITH 


~ 


We're frankly throwing out our chests. 

In the 411 Oscilloscope we’ve come up 
with a Jack-of-all-trades that’s master of 
every one! That’s why we call it the “Easy 
Six”. This high-accuracy scope is so eas) 
to operate, yet it features six X-axis plug-in 
units and all the bandwidth and sensitivity 
needed for advanced electronic research. 

We’re pleased as Punch to have engi 
neered such a terrific scope, and we know 


you'll be just as pleased to use it. Here are 
some of the ingenious features of the “Easy 
Six” that have put satisfied smiles on our 
customers’ faces. 


*® TRIGGER Only two controls needed trigger 
selector and trigger amplitude 

@ DELAY —One switchonly. Simply turn sweep selec 
tor switch to delay. No additional cables necessary 


e SWEEP SPEEDS No more than two controls 
needed to vary Sweep Speed. Direct-reading, in 
crementally variable Sweep Ranges, whose accu 
racy is maintained uniformly, avoid ambiguity and 
interpolations 


® DELAY SVSTEM Delay control is calibrated 
directly in microseconds of delay. Same trigger fo 
the delay as for the undelayed sweep 


*® VOLTAGE CALIBRATOR May be operated 
simply by turning the signal calibrator switch 


For specifications and more details about 
the “‘Easy-Six’’, write for our informative, 
free bulletin and the name of the LFE 
Engineering Representative nearest you 


2 
L -) LABORATORY FOR ELECTRONICS, INC. 
® 
* 


75 Pitts Street, Boston I4, Mass. 
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ae Why does Kearfott use Plaskon® | Alkyd? 


ms 

dav ol 

eH wo a 
y Fe | 


¥ 






io 


SEE iad: 
KEARFOTT 









Servo-motor terminal-rings must have strength, 
be dimensionally stable and have excellent in 4 
sulating properties to do their job effectively ay 
PLASKON Alkyd Molding Compound meets all 
of these requirements and, thereby, contributes 
to the outstanding quality of the Kearfott units \ 
¥ 
é 
5 
. 
“ ‘ 
Matching end-cap and cover of synchro unit are 
made with extremely close tolerances in order 
to fit together exactly. PLASKON Alkyd is one ( 
of the few materials with sufficient strength in fi ; 
small sections to be acceptable for this application 
i 
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SO MANY JOBS SO WELL! 


Highly exacting electronic devices are an old story to Kearfott 

Company, Inc., a leading manufacturer of miniature remote-control 

systems for aircraft and industry. One of Kearfott’s synchro units 

(the smallest of its type on the market) is only %4” in diameter 

This unit requires components made of a material with unusual talents 

These include: 1. great strength and dimensional stability 2. arc-resistance 

and dielectric strength 3. resistance to humidity, fungus, shock and vibration 
After much experimentation, reinforced PLASKON Alkyd Molding 

Compound was found to be the one material that had all the required 

properties. It has replaced all other plastic materials 

in this application. 


In motor housings, end forms, brush holders.and 
blocks where strength, dimensional stability 
and insulating properties are essential, PLASKON &, 
Alkyd has proved itself to be indispensable. Why not \ C ‘(| | 
\ @ 
4 ' \ 


find out more about this unique material? Write 
today for complete technical data on our glass o1 


mineral-filled Alkyd formulations. 


for further infor matior se Resins, eddrets 


BARRETT Div NLA , ye Corp 
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TRY SOLVING YOUR 
TOUGHEST PROBLEMS 


WITH 





Thousands of engineers have found that facture. We can fabricate parts to your own 


“TEFLON” has what it takes to solve some really specifications or supply you with “TEFLON” in 





tough problems in the electronics and electrical the form of rods, sheets, tubes or tape. For fur- 


manufacturing fields. They have also found ther information. write today 


R/M, with its unmatched skill, experience and 


facilities, a tremendous help in solving those 
problems. For R/M has been working with this 
plastic ever since it first was produced, If you 


have a problem the chances are good that R/M 


PROPERTIES OF “TEFLON” 
High dielectric strength + Moisture absorp- 


tion zero * Unaffected by weather + Excellent 


heat stability up to 500°F. in continuous 
has encountered it and already worked out a operation * As tape leaves no carbon residue 


solution, along discharge path + High impact resist- 
ance * Nonadhesive * Stretches easily + Tensile 


strength 1500-2500 psi. 


The several different products pictured above 


indicate R/M’s versatility in “TrerLon” manu- 


*Du Pont's trade-mark for its tetrafluoroethylene resin 


RAY BESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. * No. Charleston, S.C. ¢ Passaic, N.J. 
Neenah, Wis. © Crawfordsville, Ind. © Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC., Asbestos Textiles + Packings * Brake Linings + Brake Blocks + Clutch 
Facings « Fan Belts + Radiator Hose + Rubber Covered Equipment + Industrial Rubber, Engineered 
Plastic, and Sintered Metal Products + Abrasive and Diamond Wheels + Bowling Balls 
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ELECTRONICS 


NJE has added four more basic ranges to the most complete power supply 
line in the industry 


Each one is the result of dozens of custom inquiries, indicating a need 
for such a stock model 


Each is available eight ways—as always—rack, rack-with-meters, 
cabinet, cabinet-with-meters, and similarly in our 4-way ‘“duals’’, to double 


the range in parallel, series-aiding, series-opposing and isolated modes 


Fach exemplifies the clean, conservative design and mass-production economy 
you have come to identify with NJE—the leader in the power supply field 


Regulated 
Voltage Current Line Load Unregulated Price 
Range Range Regulation Regulation Filament Supplies (Rack ~ No 
Volts DC MA DC % % meters) 


200-325 0-200 0.3 0.3 Two -635V @3A 6 96.00 
100-200 0-200 0.5 05 Two -635V @ 3A $104.00 
200-325 0-300 0.3 03 Two - 635V @ 5A 6137.00 

0-600 0-300 0.3 or 0.5V 0.3 or O5V Two -635V @ 5A $225.00 


add'l Cabinet, $20.00 add'l 


For our complete 
kine of electronic 
power supplies 


Write for Catalog S-5 


electromecs PRIEREA 


BUYERS’ GUIDE 


345 Carnegie Avenue 
CORPORATION io a 
Kenilworth, New Jersey 
Electronic Development 


and Manufacturing 


COMPETENT ENGINEERING REPRESENTATION EVERYWHERE 


r Oo W. ER i as dae OS Es UNtLIM I 
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Switch life is greatly 
increased by this new 


contact action. Note 


“floating” rings 
of special Mallory 
alloy make and break 
the line 


how 


circuil as 
the shaft is rotated— 
providing a continu- 
ally changing contact 
surface, 


4 ear oUt rar 


Long-las ling “Floating Ring” Switeh* 


sl Avaiidhile on Mallory Controls 


NEW TYPE 


switch, embodying 
contact action, is now available 
controls. Make 







rotary 





NEW CON TROL SW oe 
wit pUSH-PU LL ACT 


unique 
on Mallory car- 
and break is accomplished by 
spring-snapped motion of rings of special Mallory con- 
tact alloy, with positive self 
“float” 


bon 






alignment. ‘The rings 
on pins so they can rotate with each operation 


in ice li , ats 
Vry this sale ..worthy feature Extremely long service life, proved on actual test 
ry ann > 





on-off 
new set designs. Lhe 
your 





nw \ 5 5 I} action. 
V sah the shaft and ies get re 
a ¢ 
.. _ pull, and the sel “Th 
s Ss we 8 
‘ the ame volume etting. 
a 






Phe floating action spreads wear and are erosion 
around the whole circumference of the rings . 
gives cleaner make and break 






ust 
to re- -adj 
esan't have 

owner do 





Protection against overload damage. Ihe snap 
spring which moves the contacts carries no current 


won t heat and anneal when overloads occur 
Positive ‘‘feel’’ 


| ele ment 
1 the contro 
volume, an 





| 
tis moves 
rel be cause t 
Jasts far long 





only or Wor ol me cha ges. 
{ " " V ' ane 








. Positive 





snap action “feel” pro- 
vides definite assurance of switch operation, with 
minimum torque requireric nt 


Available 


» ol 
same type? 
h uses the sa 
Vhis awit 





" cts as the 
“foating MIME contacts 4 






new rotary awiteh. lt is ay ail ib le 
, # with all Lallor y cat von 
i r use \ | 


controls. 





for use with all Mallory carbon controls, the 
new switch costs no more than conventional designs 
combination 


. In 
with high stability, low- 
Mallory resistance 


 elements—in values from 250 
ohms to 10 megohms—it gives you unequalled control 
performance. For full facts, write or call Mallory today 

Expect more...Get more from 
Serving Industry with These Products 
Electromechanical 


————— 





long-wearing, 
Hose 





Electrochemical 
Metallurgical 





Resistors * Switches + Television Tuners * Vibrators 
Capacitors + Rectifiers Mercury 


aw 
Batteries 
Contacts « Special Metals and Ceramics * Welding Materials 











7 . 
LLORY @ CO. inc 


ALLOR 


MALLORY & C 


Parts distributors in all major cities stock Mallory 


standord components for your convenience 
atent applied for 


ry 
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INDIANAPOLIS 6 


INDIANA 
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> MECHANIZED PRODUCTION 
History 1955 as 


vear of transition in the el: 


will record 
ctroniu 
This is the ve; 


the fut 


industr ir to whicl 
of will at 


tribute the beginning of mechanized 


engineers 


itt’ 
production, 

Many of the techniques required 
for mechanized 


production have 


long been in the wood. Nearly thirt 
years ago a line of radio sets wa 


wired by flowing molten metal into 


grooved pla tic boards: stamped 


printed or etched loops, coils and 
subassemblies are by no means new 


Component leads have been semi 
automatically bent, clipped or other 
for for 
Dip soldering has been 
the 
published a 


completely 


wise prepared assembly 


many years 
extensively used 


ELECTRONICS 


since war 
story 


about a hygienic ma 


chine-made radio in ’48. In ’43 we 
described an almost-human_ pro 
duction tester. 


Until now these fascinating tech 
not too 


combination 


niques h been 
fully 


mechanized 


ave succes 


Nor i 


involvin 


used in 
production 
them vet completely devoid of bug 


An extensive survey of the industri 


(page 137) indicates, however, that 
we are well on the road toward 
combination of fabrication, asser 
bly and testing methods that car 
hold the price line despite risir 
labor costs, insure rapid productic 


of highly 
hort notice and increase 


specialized apparatus on 
equipment 
reliability 

In the 


past a plurality of pro 
posed approaches to mechanizatior 
muddied the waters. Possible meth 
ods of “printing” wiring have been 
as numerous as leaves on the tree¢ 


There has been a healthy differenc: 
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CROSS 


tr Opinion as 


nent 


printed 


onn 


etin 


dominion of 


B tilde) 


couldn’t make up their minds how 


ir, 


to whe 


TALK 


ther or not com 
arts themselves should be 
Several methods of inter 
gy parts have challenged 


‘ 


Ol asse 


how fast, 


mbly mac 


to 


intouched-by-human-hands 


carry 


heat, lead and tin. 


‘hines 


the 
torch. 


Kven the ingenious early designers 
if 


automatic 


na 


teste! 
circuit-by 


‘Ss 


fluctuate 


circuit ar 


erall-performance check. 


be- 


an 


id 
id 


ie electronics industry has 


has 


finally 


mind about mechanized 
ction with sufficient unanimity 


con- 


led that regardless of product, or 


Now tl 
made up its 
produ 
to get going. It 
lu 

ize of run, some 


erss 
! ide expre 


” 


sort of me 


chan 


ation more closely approaching a 


It 


omentarily 


e 
nbdutton age 1s necessary. 


hed 


fully 


viring 
achie\ 
sly for 


automatic 


has 
ved 


at 
almost 


least 
uni- 


il acceptance. Component parts 


semi-automatic 


insertion 


domi 


W. W. MacDONALD, Editor 





SEPTEMBER «+ 1955 


for the immediate 
Dip soldering is becoming 
of 
One type of 
built to 


critically complex 


nate planning 
future 
intercon 


a conventional method 


necting parts assembly 


machine handle short 
of 


while another 


Is 
runs equip 
at 
home on long runs of radio and tv 


ment seems more 


sets, and there are others betwixt 


and between. Automatic testers 
stitute the weakest link in the chain, 
but 


further is increasing as the other 


con 
the incentive to develop them 


techniques fall into place 

Two important lessons have been 
learned in the industry’s period of 
gestation on the subject of mechan 
ized production. One, that any at 
tempt to jump from hand operation 
to fully 
fell swoop is likely to fail 


automatic methods in one 


Two, that 
machines and setups and system 
must be sufficiently flexible or open 
to the 
changes that are so necessary in our 


field 


ended permit frequent 


THREE ASSEMBLY METHODS... 


PRODUCTION RATE 





PROOUCTION TIME 


The speed with which a production line inserting parts on wiring boards can 
get started, the rate at which production can be stepped up and the quantity 
ultimately obtainable from a given set of facilities depend upon the approach 
chosen by engineers (page 137) 
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All-Magnetic 


*UMMARY Three cascaded magnetic frequency triplers provide 10,800- 
eps carrier from 400-eps line for tubeless audio amplifier with zero warmup 


time. Potting of entire unit gives ruggedness for aircraft applications 


By J. J. SUOZZI and E. T. HOOPER 


Vagnetica Division 
/ Naval Orduance Laboratory 
White Gak, Maryland 





fy: . . , 

iis Sow an. wl lalla ih eis tt ¥ 
Experimenta: moael of tubeless audio ampiitier. Assembly can be packaged in a unit 
5 in. x 5 in. x 6 in, 
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FIG. 1—Basic three-phase tripler (A) 
and single-reactor tripler (B) 


SE of magnetic amplifiers for 
U audio amplification necessi- 
tates generation of a carrier fre- 
quency at least three times the up- 


bandwidth limit. Vacuum-tube 
rotating 


per 


oscillators and machines 
are unsuitable for this function be- 
cause they introduce short life or 
moving parts, thus losing the major 
advantages of magnetic amplifiers. 
Switching transistors associated 
with saturable reactors are a prom- 
ising high-frequency source but are 
still in a developmental stage. 
The static 


netic frequency multipliers of 


combination of mag- 
im- 
with a _ half-wave 


proved design 


bridge-type magnetic amplifier has 
led to the development of an audio 
system of low distortion, good band- 


width and practical size. 


Magnetic Power Supply 


The high-frequency power supply 


consists of three cascaded fre- 


quency triplers of the magnetic- 
core type 

A carrier of 10,800 cps was 
chosen to obtain the least amount 


while 
bandwidth to 
be obtained from a half- 


of frequency multiplication 


allowing a sufficient 
Wave mag- 
netic amplifier. Higher bandwidth 
fidelity 


still 


and could be obtained by 


using a higher carrier fre- 
quency. 


Three frequency triplers are cas- 
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FIG. 2—-Single-phase transformer-type tripler 
equivalent circuits (C) and (D) of bridge circuit 


the carrier from 
The first 
followed by 


a modified transformer-type and a 


caded to obtain 
the 400-cps line. 
tripler 


stage is 
a three-phase 
bridge-type single-phase tripler 
The basic three-phase tripler is 
shown in Fig. 1A. The modified cir- 
Fig. 1B the 
amplifier. This tripler consists of a 
with 


separate windings allowing a com 


cuit in was used in 


single linear reactor three 


bination of the action of separate 
reactors and the single-winding re- 
actor depending on the amount of 
coupling. The output of the tripler 
fed 
obtain a good sinusoidal waveform 
In this case, 


needed 


can be into a tuned circuit to 


only a capacitor wa 


Reactor Design 


The design of a basic three-phase 
Fig. 1A is 


tripler as shown in 





FIG. 3—Output waveform of magnetic 
frequency tripler 


(A) and bridge type (B). Waveforms are for 


straightforward. Each saturable re- 


actor is designed to fire between 


120 and 137 deg depending on 
whether the core material is sharply 
saturating or not. If inductance is 
saturable 
120 deg 


will be safe even with very sharply 


used in series with each 


reactor, a firing angle of 


circula- 


will 


saturating material, since 


ting currents between phases 


be minimized. 
The number of turns for a given 


reactor can be computed from 


BR 4.44 BNAf 10° 


the rms value of phase 


where E j 
voltage (for 
i; EE), B is 


residual flux density in gauss, N 


120-dey firing angle, use 


number of turns, A is cross-sec 


tional area of core in sq em and f 
is line frequency in eps 
This 


formula is approximate. It 


may be necessary to add or sub 
tract a few turns for exactness. The 
three-phase tripler is capable of 


operating at efficiencies as high as 


98 percent since the only appreciable 


power losses are in the core of the 
saturable reactors and in the [’R 
losses of the windings. The tripler 


used in the first stage of the power 


supply has an overall efficiency of 


90 percent 


Single-Phase Tripler 


Operation of single-phase triplers 
depends on the superposition of a 


Inusoidal and distorted voltage or 
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CARRIER SIGNAL CARRIER 


mn 
If 


ZERO OUTPUT 


DUE TO SIGNAL PHASE 








(C) 








FIG. 4--Distortion effecis at sianal frequencies one third (A), one half (B) and (C), and two thirds of carrier frequency (D). At half car 
rier frequency output is reduced depending on phase relationship of signal and carrier 





Table I—Reactor and Transformer Winding Data for Frequency Multiplier 
Core Windings 
No Material Size in Inches No Wire Size Turns 

SR | 0.0002 14 i-d, 144 o-d I No. 20 260 

SR Orthonol tape 

Sh 

Shi, ] 0.0002 14 id, 1 40 d | No. 20 140 
Orthonol tape 

Sh | V4 0.001 % i-d, lo-d 2 No, 23 130 
Orthonol tape 

LR ) 3 No. 20 L100 

LR ) 2 No. 20 100 
Western Electric No. 478438 or Arnold 

Lh Keng. No. A-138281-2 Moly-Permalloy Dust | No. 16 100 

Lh, ! I No. 16 75 

Ln | 2 No. 23 70 

LR 2 Western Electric No. 467585 or Arnold I No. 16 30 
Keng. No. A-585079-2 Moly-Permalloy Dust 

Lik l Western Electric No 176930 or Arnold l No. 16 26 
Eng. No. A-930157-2 Moly-Permalloy Dust 

/ I Western Electric No 167585 or Arnold 2 No. 23 120 
Eng. No. A-585079-2 Moly-Permalloy Dust No. 23 60 

current, A linear reactor is used to tripler becomes as shown in Fig. 2C. peated on each succeeding half 


produce the sinusoidal voltage and 


necessary phase shift while a satu 


able reactor produces the desired 
distorted waveform. These two volt 
ages are combined by the trans 
former-type circuit of Fig. 2A o1 
the bridge-type circuit of Fig, 2B 
Figure 2C and Fig. 2D show the 
equivalent circuits of the bridge- 
type tripler. 

Assuming the saturable reactor 
characteristic has a_ rectangular 


that the 
saturated impedance is zero while 
the 
finite, the saturable reactor is 
to ft 
2E and the equivalent circuit of the 


loop with no width and 


unsaturated impedance is in- 
un 


saturated during time ¢ in Fig 


124 


During this time, the load voltage is 
sinusoidal and lagging with a phase 
R. This wave- 
form is shown in Fig, 2F but with 


angle of arctan X 


180-deg phase displacement due to 
the circuitry, 
From ¢, to t,, 


actor is saturated, and the equiv- 


the saturable re 


alent circuit becomes as shown in 
Fig. 2D. The voltage across the 
load is now the line voltage as 


shown in the shaded area of Fig. 2E. 
From ft 
is unsaturated and the equivalent 
circuit reverts back to that of Fig. 
2C, The voltage on the load is once 
lagging the 


process is re- 


to t,, the saturable reactor 


and 
This 


again sinusoidal 


line voltage 


cycle yielding the basic output wave 
form shown in Fig. 2G. 

To obtain a good basic waveform 
on a resistive load, the saturable re- 
actor should be designed to fire at 
90 deg. The inductive reactance of 
the 


proximately 


linear reactor should be ap 


equal to the load re- 
sistance, 

The efficiency of the first single- 
phase tripler in the power supply is 
70 percent. To improve waveshape, 
the efficiency of the last of 


the power supply was reduced to 35 


stage 


percent. 
The overall efficiency of the power 


supply is 21 percent. The output 
is 25 watts at 40 volts at a fre- 
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N PERCENT 


RELATIVE 
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+ 
°o M@OoOwos 


' 
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500 1000 2,000 4000 


SIGNAL FREQUENCY IN CPS 


FIG. 5—-Amplifier distortion (A) and re 


sponse (B) with system response (C) 


Table II—Reactor Winding for 
Magnetic Amplifiers 


Winding W ire “ist Vi rts 


No. 20 bo 


No. 20 130, tapped 


at 50 turns 


NV; No LO 


All cores , in 


tape 7, in. i-d, 


0.001 Orthonol 
Lin. o-d 





WS yv 
IOV 


400cPs 


FIG, 6—Circuit of magnetic audio amplifier. Microphone transformer uses same moly 
permalloydust core as LR, and is wound with 420 turns and 60 turns of No. 23 wire to 


provide 7-to-1 stepdown 


quency of 10,800 eps with harmonic 
than 
the 

form is shown in Fig. 3. 


distortion less 5 percent. An 


oscillogram of output wave- 


Magnetic Amplifier 


The magnetic amplifier designed 
for the high-fre- 
quency power supply must have a 
demand limited 
power is available. Also, little or no 


operation with 


low power since 
must be 


drawn from the multiplier and the 


direct-current component 
amplifier must have sufficient band- 
satisfactorily 
half- 


wave magnetic amplifier was chosen 


width to reproduce 


audio signals. A two-stage 


to meet these requirements. It con- 
sists of two saturable reactors per 
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stage, appropriate selenium recti 


fiers and other static components 
The power gain is about 1,000 

The complicated nature of control 
in the 
both 


tortion 


magnetic amplifier causes 
frequency and nonlinear dis- 
under certain conditions. 
These effects are shown in Fig. 4. 
The 


trolled during some presetting per- 


magnetic amplifier is con- 
iod. In this case this period occurs 
during alternate half-cycles of the 
carrier 
that 


amplifier is indicated by the shaded 


The portion of the signal 
is effective in controlling the 
area. Because the bridge-type am 
plifier is phase reversible, the phase 
the output on 
each half-cycle is determined by the 


and magnitude of 


the effec 


ntrol half 


nitude of 


the c 


ise and mag 
tive signal during 


yvele 


For signal frequencies below half 


for example 
shown in Fig. 4A, the 
3,600 cps. At 


the carrier frequency, 
3,600 cps as 
output Is ¢ ssentially 
half the carrier frequency, or 5,400 
the output is either 5,400 eps 
in Fig. 4C 
depending on the phase of the signal 
For 


s greater than halt 


cps, 
as in Fig. 4B, or zero as 
with reference to the carrier 
ivnal frequenci 
and less than the 


for example 7,200 eps, 


carrier Lrequency, 
the output is 
een to a large component 


11)) 
the 


contain 
of 3,600 cps 


frequency 


Fig This beat 


gnal and 
the 


of the nonlinear distortion 


between 


arrier frequencies is source 
In addi 
signal frequencies ap 
half the 


quency, reduced output 1s 


tion, fo. 
proaching carrier fre 
obtained 
depending on the relative phase be 
the 


overall 


tween 
The 


lineal 


signal and carrier 
fre quency and 
the 
working from the frequency multi 


plier 


non 
distortion of amplifier 
was less than 10 percent ove 
A plot of distortion 


lig 


the bandwidth 


frequene y is shown In 


The 
amplifier is zero to 
Fig. 5B 


the audio 


3,000 


bandwidth of 
cps a 


nown in 


System Performance 


A schemati the en 
tire audio 
6. The 


carbon 


diagram of 
system i hown in Fig 


input circuit consists of a 
microphone, transformer 
The d- 
rectifying and filtering 
the 
the 


the 


and d-c source, voltage | 
obtained by 
a portion of 10, 800-cp 
Output of 


directly 


voltage 
fed 
voice coil of a“ 


The 


amplifier i 
into 
magnet 
bandwidth of 
90 to 3,000 cps as seen in 

The 
init 


permanent peakel 


the entire 

entire 
the photo 
yraph. The amplifier and power sup 


physical size of the 


can be seen from 


ply can be packaged in a unit 5 in 
5 in, 6 in. 

Audio output power is 2.5 watts 
with less than 10 percent distortion 


over the frequency range. Since no 
required, the sys- 
without 


need he 


warmup time is 


will 
and the 


only when 


tem operate standby 


power unit excited 
amplification 1s 
a push-to-talk 


switch. 


Voice 
desired, Thu witch 


co ild be tne on off power 











Transistor Modulator 


UMMARY Germanium diode bridge and three-stage amplifier employ- 
ing pnp junction transistors converts d-c control signal to reversible-phase 
a-c. Use in flight trainers involves converting analog computer output into 


signals for autopilot with minimum expenditure of power and space 


By GEORGE M. ETTINGER*® O'R iy england” 
. 


Rugby, England 


hese of low-level d-c into lators where d-c outputs from three days) and acceptable linear- 

reversible-phase a-c is accom- analog computers are to be trans- ity (dynamic range between drift 

plished with minimum expenditure lated into a modulated a-c input for level and maximum signal of the 

of power and a saving of space by autopilot installations. The modu- order of 30 db). No sharply tuned 

the transistor modulator. lator is characterized by fairly circuits are employed. 
Applications include flight simu- small drift (less than 25 mv in 


Circuit Details 


Conversion is effected in a ger- 
manium diode bridge modulator 
circuit which is relatively insensi- 
tive to variation of diode paramet- 
ers since the balance point is deter- 
mined essentially by the ratio of 
fixed ohmic resistances rather than 
by the ratio of diode resistances, 


5 
ge 
ya 
ee 
x 
a 


jafae 


PUT K*I900 The modulator bridge feeds a 





three-stage pnp junction transistor 
FIG. 1—Modulator uses full-wave germanium diode bridge and three-stage transis. amplifier using grounded emitter 
tor amplifier connections. Depending on required 
amplifier output voltage, the ampli- 
fier load may be transformer 
coupled or R-C coupled. 

Figure 1 shows the complete cir- 
cuit of the instrument. Four GEC 
type X55/1_ high-back-resistance 
germanium diodes are connected in 
a bridge. A shielded transformer 
provides excitation of less than 1 
volt at 400 cps although excitation 


at other frequencies is possible. 
Balance of the resistance bridge 
shown shunting the diode bridge of 
Fig. 1 is adjusted by a 25,000-ohm 


INPUT IN D-C VOLTS ° 
(8) potentiometer, 





FIG, 2--Transfer characteristics of modulator working into a 50,000-ohm load (A) 


* This work was done at Air Trainers Ltd., 
and 10,000-ohm load (B) Aylesbury, England , 
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for Flight Trainers 








half 


con- 


During the nonconducting 


cycle the d-c signal is 
the 


diodes 


input 
nected in with 


When 


resistance 


series 
the 
bridge is 


bridge 
load, 
the 
cuited. <A 
is provided to balance the rectifier 
forward 


conduct, 
short-cir- 
250-ohm potentiometer 
resistances. Harmonic 
currents generated in the absence 
of d-c input are attenuated by two 
0.5-~f capacitors which shunt the 
Where drifts of the 
10 mv are acceptable, it 
is unnecessary to 


bridge load. 
order of 
select specially 
balanced diodes. 

Bridge 


chosen to be 


output impedance is 
of the same order of 
magnitude as the input impedance 
of the first The 


impedance could be con- 


transistor stage. 
increased 
siderably by connecting a large un- 


bypassed resistor in series with the 


emitter of the first stage.’ In the 
present circuit, the amplifier input 
resistance totals just over 1,000 


ohms. 

Large emitter bypass capacitors 
are provided in each 
These 
much to maintain high gain at the 
operating frequency of 400 cps but 


rather to minimize phase shift. The 


amplifying 


stage. are necessary not so 


manufacturer’s rated dissipation of 
6 milliwatts for the OC71 junction 


transistors is not exceeded under 
any operating conditions, includ- 
ing those where amplifier power 
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supply voltage changes by +20 per- 
cent, 
(defined as rms 
into a 50,000-ohm 
load divided 
by d-c input voltage from a 20,000- 
ohm , is six. Working into 
a 10,000-ohm R-C_ coupled 
conversion gain Transfer 
characteristics are shown in Fig. 2. 
Drift 
d-c input over a three-hour period 
Maxi- 
mum output of 2 volts rms into 
50,000 ohms was obtained for 400 


Conversion gain 
voltage output 


transformer-coupled 


source) 
load 
is four. 


was equivalent to 12 mv 


and 25 mv over 68 hours. 


mv input, giving a dynamic range 
between drift input and full input 
of the order of 30 db. Limiting 
occurs in the last transistor stage. 
the 
collector of the second transistor is 
45 db. 

modulator is 


Dynamic range measured to 


about 
The 
sensitive to changes of excitation 


relatively in- 


voltages. Changes equivalent to 
+10-mv input variation are caused 
by -+10-percent excitation voltage 
change or +20-percent excitation 
frequency change. Conversion gain 
is substantially unaffected by +30- 
percent voltage change, 
the transistor amplifier gain 
+1 db for 


change of collector supply voltage. 


excitation 
and 
varies about 30-percent 
Amplifier power supply is —9 volts 
d-c at 7 milliamperes. 

Phase shift 


between the second- 


Two views of transistor modulatcr (left) and electron-tube unit which it replaces 





ary of the excitation transforme! 
and the amplifier output is 60 de- 
grees at 400 cps. The phase slope 
is approximately 0.8 radians per 
that 


octave at frequency. 


Conclusions 


It appears practicable to operate 
the last transistor stage as a phase 
sensitive detector for certain servo 
applications where d-c output is re- 
quired, To obtain the power neces 
sary to drive the 
transistor amplifier output may be 
fed to a half-wave bridge magnetic 
amplifier.*** 

Drift level of the transistor 
modulator is higher than that of 
magnetic amplifiers.”’* However, in 
contrast to magnetic amplifiers, the 


servo motors, 


transistor amplifier is relatively in 
sensitive to changes of excitation 
inherently 


frequency and has an 


greater bandwidth. 


REFERENCES 


Dec. 1 5 


0 


(1) Bleetrical Engineering, 72%, p 1,1 
4Q 
R 


(2) F. Shea, Electrical Engineering 
73, p 365, April 1954 

(3) G. F. Pittman, Proce Nat Electronica 
Conf, 9, p 70, 1953 

(4) H. H. Woodson, C. V. Thrower and 
A. E. Schmid, Proce Nat Electronics Conf 
8, p 158, 1952 


M F FAtinger 


(5) G Electrical Hevieu 
155, p 348, Sept. 1954 

(6) G. M. Ettinger Magneti« Amp! 
fliers Chapter IV Jol Wiley & Son 
New York, 1953 

(7) H. 8. Sack, R. T. Beyer, G. H. Miller 
and J. W. Trischka, roe [Ki 5, p 1,3] 
1947 

(4) W. A. Rote, ELecrnonit 26, p 170 
Dec. 1953 





127 











Ultrasonic Phase Meter 


wef fl 
; 


( 


\ & Y 


Pe TRANSOUCERS 


) BoTTOM 





FIG. 1 


week, anchor drum is raised to surface to service equipment mounted inside 





UMMARY 


— 


oe 


Arrangement of velocity-measuring equipment under water. 


Torpedo unit is shown at right prior to immersion. 





Once every 


Magnitude and direction of subsurface water currents at 


remote locations are automatically measured and recorded by instrument 


incorporating phase 


ously over range of 


for 
an 


NTENDED use in marine re- 
search, improved phase- 


meter circuit has been developed 
as a part of an instrument for 
measuring water velocity with 


ultrasonic waves.,' 

The complete instrument consists 
of two main units. The transducers 
are attached to a_ torpedo-shaped 
enclosure which contains a phase 
measuring circuit, magnetic com- 
pass and transfer relay. The other 
unit is a large drum which contains 
a storage battery, power supplies, 
control circuits, indicators and re- 
cording camera. 

Figure 1 shows the arrangement 
of the equipment in the water. The 
large drum rests on the bottom and 
acts as end of a 
steel cable is attached to the drum 


an anchor, One 
and the other end is supported at 
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measurement circuit. Meter indicates phase unambigu- 


0 to 360 degrees 


By KEEFER S. STULL, JR. 


Johns Hopkins Universit 
Baltimore, Maryland 


The 


the surface by a buoy with the tor 
pedo attached at the desired depth 
of measurement, An 
cable also runs between 
and the torpedo, The 
mounted in a gimbal so that it is 
free to align itself with the current. 


8-conductor 
the drum 


torpedo is 


Basic Ultrasonic System 


Figure 2 shows two submerged 
ultrasonic transducers separated by 
D. Transmitter T 
continuous 


sends 
sine to 
ceiver R. The wavelength A can be 
V)/f where 
f is ultrasonic frequency, v is veloc- 


distance 


out waves re- 


expressed as A (v + 


ity of propagation through. still 


water and V 

water velocity in the direction from 

T to R. Letting N be the number of 
wavelengths between 7 and R 

\ D/x Df/(v + V) | 

In practice, D should be at least 


is the component of 


1 foot to obtain a sufficient sample 
of the 
structed 
should 
permit 


water 
the 
greater 


true velocity unob- 
transducers, f 
than 100 ke to 
small transducer size with 
narrow beam width and v = 5,000 


N must be 


by 


be 


ft per sec; therefore, 
greater than 20. 

If the received signal is compared 
to the transmitted signal, a phase 
difference of 2xN will 


tween them, but since most phase 


exist be- 


meters can only measure angles less 
than 27, the measured phase dif- 
(N where 


ference will be 27 n) 
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Measures Water 





End view of anchor unit shows timers, control circuits, indicating meters and record 
ing camera. Storage battery is at opposite end of drum 


n is an integer such that 0 (N 
n) < 1, This restricts the maximum 
measurable change in N to unity, if 
phase ambiguity is to be avoided. 

With this instrument it is de- 
to find V in the 
0 to 5 ft per sec by 
phase. Since N 
in N due to changes in parameters 
D, f and v 
centagewise more than 20 times in 
terms of (N n). 


sired range from 
measuring 


20, small changes 


will be magnified per- 


Variations in temperature, depth 
the 
of approximately 0.1 
per 300 ft of 
per 0.1-percent 


and salinity of water cause 
changes in v 
percent per degree F, 
depth 
in salinity, respectively. Therefore, 


will 


and change 


expected changes in v com- 


pletely obscure the desired indica- 
tion of V. The magnified effect of 
parameter variations can be elim- 
Normally D, f, v 
and V vary so slowly that they may 
be considered as 


inated as follows. 


constant for a 
Then, if 
T and R are reversible and a meas- 


period of a few seconds. 


urement is made in each direction 
within a few seconds, all the quan 
tities on the right side of Eq. 1 will 
have the same value for each direc- 
tion, but the sign of V will change. 


This will give a new value, N’, of 


N in the reverse direction 
N’ Dt/(t \ 


Subtracting Eq. 1 from Eq. 2 and 


letting N N’ N 





£ 


At left is remote-indicating magnetic compass, which gives orientation of torpedo 
and therefore water-current direction. Phase-meter chassis is at center and motor 
driven coaxial transfer switch at right. Entire unit mounts in torpedo 
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Velocity 


Va 2V Di } 3 
Solving Eq. 3 for V and simplify 
ing 
\ AN | 
where K ve’ /2Df 


If the phase meter has a scale of 
0 to 1 corresponding to phase angles 
of 0 to 22, then N, is the difference 


obtained on subtracting the meter 
reading with T to R in the direction 
of V from the reading in the re 


verse direction or 1 plus this differ 


ence, if the difference is negative 


The values chosen for this in 
strument are D = 1.8 ft and f 1 
me; therefore, K ~ 6.95 ft per sec. 


Phase-Meter Circuit 


To measure the phase relation of 
the transmitted and received ultra- 
signals the had to be 
small, consume little power and in- 
dicate phase unambiguously from 


sonic unit 


0 to 360 degrees. A special require 
ment was that one lead to the indi- 
had to be 
with some other necessary 
the 
connecting cable. The basic opera- 
the 
plained in terms of the block dia- 


cating meter common 


lead to 
wires in a 


reduce number of 


tion of circuit can be ex- 


gram of Fig, { 
The 


nected 


?. 
transducers are 
24-volt 


transfer 


two con- 


through a motor 
driven coaxial switch so 
that the 


may be 


direction of transmission 
reversed. The 1l-me crystal- 
controlled transmitting oscillator 
the 


ultrasonic 


drives one of transducers 


which sends out waves 
toward the other. 
The electrical signal from the re 


ceiving transducer is amplified and 





FIG. 2-—-Ultrasonic-wave path between two 
submerged transducers. Transmitter T sends 
continuous sine waves to R 
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mixed with the signal trom a 0.992- 
me crystal-controlled heterodyne 
oscillator. The mixer circuit output 
is tuned to the difference frequency 
of 8 ke, A 
mitted signal and the oscillator sig- 
fed similar 
mixer to obtain another &8-ke signal. 
the 
I-me received and transmitted sig- 


sample of the trans- 


nal are into another 


Changes in phase between 
nals produce the same changes in 
phase between the two 8-ke signals. 
These fed identical 
pulse-forming circuits which 


are into two 
pro- 
duce a short trigger pulse for each 
cycle of the 
waves, Phase changes now appear 
as varying time 
pulses in the two channels. 


respective 8-ke sine 


between trigger 


Switching Circuit 


A 1-ma constant-current 
is turned on by the trigger pulses 
from channel and turned off 
by the trigger pulses from the 
other. Therefore, the output of the 
switching will consist of 
current pulses of 1 ma amplitude, 
with a length which varies linearly 
with phase and with a repetition 
rate of 8 ke. These pulses 
through a 1-ma d-c meter that in- 
dicates the average current, which 
is a linear function of pulse length. 
Therefore, the full-scale range of 


source 


one 


circuit 


pass 


the meter represents a 360-degree 
l-me 
received and transmitted signals. 
This 
measure absolute 
but the 
phase when the direction of trans- 


range of phase between the 


required to 
rela- 
changes in 


circuit is not 
the 


only 


phase 
tion, 


Therefore, 
residual phase shifts in any part of 
the circuit are not important, even 
if they vary slowly in 


mission is reversed, 


respect to 
time. If the transducers have dif- 
ferent phase characteristics when 
transmitting than when receiving, 
a fixed phase error will exist at all 
velocities ; this 
easily measurable at zero velocity. 


however, error is 
Therefore, a given water velocity 
will produce a known difference in 
but 
will 
to time due to 


meter 
the absolute 
drift with 
changes in 


time, 
readings 


readings at any 
meter 
respect 

shifts 
and changes in water temperature, 


residual phase 
pressure and salinity. 

Tube heaters are supplied from 
a 24-volt battery. Plate-supply volt- 
age is obtained from a dynamotor. 
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The battery voltage may vary from 
28 volts to 20 volts under normal 
operation causing excessive varia- 
tion in dynamotor output voltage. 
Since the switching circuit requires 
a well-regulated voltage, a series- 
tube regulator is used to stabilize 
the plate-supply voltage of all the 


tubes. 


Circuit Details 


The complete diagram is shown 
in Fig. 3. 

The 1-me transmitting oscillator, 
V,, is an electron-coupled Pierce cir- 
cuit. Its 
coupled to one of the quartz trans- 
ducers through several feet of co- 


plate is  capacitively 


axial cable and the transfer relay. 

The total plate-to-ground capaci- 
tance is resonated with a slug-tuned 
inductor to give a high load im- 
pedance for maximum driving volt- 
age on the transmitting transducer. 
Similarly, the receiving’ trans- 
ducer is connected to the grid of 
V, through coaxial cable and the 
relay, with the circuit capacitance 
tuned out by an inductor to give 
parallel for 
grid voltage. 

The transducers are disks of X- 
cut inch in 
ground for thickness-vibration reso- 
nance of 1-mc, with silver electrodes 
both They 
mounted in streamlined brass hold- 


resonance maximum 


quartz, diameter, 


fired on surfaces. are 
ers with one surface exposed to the 
water, Radiation beam width is ap- 
proximately 12 degrees, 

An important design problem 
was to minimize all stray coupling 
between the l-me transmitting and 
receiving circuits. The phase of the 
received signal varies with water 
velocity, but the phase of leakage 


signals does not vary; therefore, 
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FIG. 3--Phase-meter system 


the vector sum of the two signals, 
which is the voltage applied to the 
grid of V., will have a phase error 
that varies with the phase of the 


received signal. 


Good shielding and decoupling 
are required to reduce this error, 
but the critical point in the circuit 
is the switch where the 
transmitting receiving paths 
must be in close proximity. There- 
fore, this switch must be a high- 


grade coaxial type with very low 


transfer 
and 


crosstalk. 

Tuned-pentode amplifier V, builds 
up the received signal for injection 
into the mixer grid of V,. A sample 
of the transmitted signal is coupled 
into the mixer grid of V,. The first 
three elements of V, and V, are con- 
nected in parallel in an electron- 
coupled Pierce-oscillator circuit 
operating at 0.992 me. 

The plate circuits of the mixer 
tuned to the difference 
frequency of 8 ke and are directly 
coupled into multiar circuits’ made 
up of Vis, Vea and of Vo», V4 respec- 
tively. The multiar circuits regen- 
erate from conduction to cutoff at 
the exact time the respective 8-kce 
waves from the mixers cross 
potential ) 
This produces a 


tubes are 


sine 
their a-c zero axes (B4 
going negative. 
sharp-rising-step voltage across the 
respective resistors of 
Vas and Vi. 

entiated to 

which 
grids of Vy, and V,». 


plate-load 
These steps are differ- 
form 


short positive 


pulses are applied to the 

Cathode follower V,, and plate- 
output amplifier V,, have their re- 
spective cathode and plate tied to- 
gether and connected to capacitor C 
as a common load. Both tubes are 
normally biased just beyond cutoff 
by a resistance voltage divider from 
B+. Since these two tubes are the 
only source of charge for C, except 
for grid current in V,, and leakage, 
the will remain 
fixed at the value obtained from its 
last previous charge so long as Vy, 
and V,, are cut off. 

When a positive pulse is applied 
to the grid of V,,, a short pulse of 
cathode current flows which charges 


voltage across C 


C and raises the voltage at the grid 
of Vu. When a positive pulse is 
applied to the grid of V.,, a short 
pulse of plate current flows which 
discharges C and lowers the voltage 
at the grid of V,,. The maximum 
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LOCAL OSCILLATOR 
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FIG. 4—Critical point of phase-meter is motor-driven transfer switch. Since received and 
switch be a high-grade coaxial type and must have low crosstalk 


potential across C is 
proximately 110 
of Vis 
potential is held above 


limited to ap- 
volts by the grid 
while the minimum 


93 volts by 


current 


the clamping action of } 

The changes in potential at the 
of V 
switch which controls constant-cur- 
tube V When the potential 
99 volts, V 
current and raises the potential of 
off V 


through the 


grid cause it to act as a 
rent 
is above draws plate 
the cathodes enough to cut 


30 that no current flows 


meter. When the potential across C 
is below 97 volts, V is cut off and 
V acts as a constant-current 
source of 1 ma for the meter The 
constant-current operation is ob 


tained by maintaining the grid of 
Vi» at a constant potential of 98 
volts so that the current through 
the tube is determined by the ca 
thode resistance. The circuit is ad 


justed by breaking the cathode lead 
of V 


sistance 


, and varying the cathode re- 
of V 


deflection of the mete: 


to give a full-scale 
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Since the switching action of | 
fast, the 
through the meter are rectangular. 


is very current pulses 
The meter responds to average cur- 
rent; therefore, the reading will be 
a linear function of the duty cycle 
The duty cycle is controlled by the 
time relation of the trigger pulses, 
which in turn is determined by the 
the 


mitted and received signals. 


phase relation between trans 


There 
fore, the meter reading will be a 
of 


from 0 to 1 ma as phase varies from 


linear function phase, varying 


0 to 360 degrees. 


Control Equipment 
The 


signed to 


control 


de- 


iment 


equipment 1s 


turn on the instr 


once every half-hour for an interval 
of time only long enough to warm 
ip the tubes and make one set of 
readings Under this mode of oper 


ation the battery will supply energy 
for over one week. A small direct 
current-to-400 cvcle rotary con 


verter is used to excite the compass- 


transmitted signals are in close proximity. 


indicator circuit 

An 
shutter removed and its 
for 
vance is mounted to photograph the 


8-mm movie camera with it 


mechanism 


modified single-frame film ad 


phase meter, the compass indicator, 


an indicator showing the transmit 
to-receive direction and an &-day 
clo k The exposure “are made by 
flashing a small lamp 

This instrument was designed 


and constructed by 
of Electrical 
operation with the Chesapeake Bay 
Institute of the Johns Hopkins Uni 
versity The Office of Naval 


the Department 


Eengineet iny in co 


for 
Research 
The 


operation of those people 


the 
at the uni 


the dé 


author appreciates 


versity 
of 


who helped in 
thi 


ment circuit 
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Control point at studio selects desired function with dial impulses 
(center right) and meters read telemetered information from trans- 
mitter 


Pulsed Tones Control A-M 





UMMARY 


‘ 
; 


is below motor 





Typical motorized control added to 10-kw f-m transmitter makes 
remote tuning from studio possible. 


Plate current metering shunt 


Complete remote operation of two broadcast transmitters 


over a two-wire line includes functions of alarm, metering and control. Audio 


tones of 1.000; 2.100: 2.200; 2.300 and 2.600 cycles used in conjunction 


with telemetering and pulse-counter equipment permit tuning from studio 


six miles distant 


By HERBERT MICHELS 


Chief HBungineer 
Radio Station WHCU 
Cornell University 
Ithaca, N. Y 


NSTALLATION of a broadcast re- 
I mote system has been 
completed recently at WHCU 
complete control of a 
a-m transmitter and a 
f-m transmitter atop 
is achieved from the 
point in 


control 


whereby 

1,000-watt 
10,000-watt 
Mt. Pleasant 
studio-control downtown 
Ithaca, six miles distant. 

In determining the basic method 
of remote-control for the transmit- 
ters several conditions peculiar to 
the existing installation had to 
be considered. These include the 
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availability, reliability and cost of 
telephone-line circuits and the pos- 
sibility of future microwave inter- 
connection between the studio and 
Also considered 
were the expansion possibilities of 
the relative well as 
equipment long- 


transmitter sites. 


systems as 
reliability and 
term operating costs. 


Two-Wire Line 


In the used, all control 


and 


system 
metering information is car 
ried over a single audio transmis- 
sion circuit as indicated in Fig. 1. 
Control information is from 
the control point to the transmitters 
in the form of three fixed-frequency 
keyed audio signals. Returning me- 
tering information is 


sent 


also carried 


over the same control channel in the 
form of a fixed-frequency keyed 
audio signal. 

The various control and metering 
frequencies are shown on the block 
Selection of these fre- 
was determined by the 
type of audio transmission circuit 
available and optimum tone-gener- 
ator and tone-receiver performance. 


diagram. 


quencies 


Harmonic and beat-frequency in- 


terference were also considered. 
remote-control 


system, transmitter control and me- 


In any broadcast 


selection is a basic 
requirement. It is accomplished in 
the WHCU by a tele- 
phone-dial pulse generator at the 
control point and a stepping-relay 
unit at the 


tering circuit 


system at 


pulse-counting trans- 
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Studio equipment for remote control in 
cludes telemetering receiver, duplex sig 
naling unit and dual transmitter 


and F-M 


the 
control point to the transmitter site 


from 


mitter. Pulses are sent 
as 2,300-cps interrupted tone. 

The basic tone-generator circuit 
the 


this is a section of the Ham- 


is shown in lower part of 
Fig. 2; 
marlund duplex signaling unit. The 
keyed to 


ground by the telephone dial. Oscil- 


l 


oscillator cathode is 
lator frequency is adjusted by vari- 


able inductor L,; second harmonic 
suppression is achieved by the push- 
pull oscillator circuit arrangement 
and circuit balancing control R,. 


Audio 
coupled to the grids of buffer 


signal output is capaci- 


tance 


amplifier V,. The plate circuit of 


V,, is connected to feed the telephone 
line through the line bridging 
transformer and attenuator net- 
work 

Output bridging is required, 
ince other circuits are also con- 


nected to the same telephone line to 
the full 
control and metering facilities 


At the transmitter site, the 2,300- 


achieve complement of 


cps tone is accepted by the receiver 
The 
(Fig 


ufficient for presenta 


unit 
amplified by V, 


signaling 


section of a 


signal is first 
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Transmitter equipment employs teleme- 
ter device to send back voltage or cur- 
rent values. 


Stations 





tion to the band-pass filter. The 
filter employs a triple-tuned circuit 
arrangement using three high-Q 


toroidal inductors. A design re 


quirement of this filter is a mini- 


mum of 35-db attenuation to the ad- 
jacent channel, separated 100 cycles 
A second amplifier V. restores the 


filter-attenuated signal-voltage level 


and provides sufficient output to 
feed V, the signal rectifier. The 
positive rectified and filtered volt- 
age is applied to the grid of relay 
tube V,. 

Relay A,, its coil in series with 
the plate voltage supply of V,, will 


energize as a rectified positive volt- 
age is supplied from the signal rec 
tifier. Contacts on K, provide pulses, 
those 
by the studio telephone dial, to a 


corresponding to generated 


pulse-counting unit 


Dialing System Operation 


The pulse counting unit in Fig. 3 


is basically a stepping relay K 


with associated slow release relays 


K,, and K 


The relay operation is 


sequential. With the first dialing 
pulse A, energizes through con 
tacts of the receiver relay Relay 
K,, and the rotor coil of K,, ener- 


gize on the first pulse space through 
contacts of K the 
relay; K step. 

After the first space is 
K,, and K 
they 


and receiver 


advances one 


completed, 
are still energized (since 


are slow-release relays) and 


each pulse space ad 


Suce eeding 
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FIG. 1 


Operation of remote-control system ‘s illustrated by 
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FIG. 2—-Tone sicnaling generator and associated circuits below and receiver above. 
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operating frequency permitting common circuitry for all channels 


vances K 
(sustained) K 
(kK 
what longer by 


With the last 
first de-ener- 


one step. 
space 
is held energized some- 
RC circuit R, and 
C.) and thereby connects the con- 
tact arm of K 
R, and contacts of the receiver re- 
lay. The K,, wiper arm energizes 
the selected control relay (K,-K,). 
Next K 
nects power to the K 


gizes, 


to ground through 


de-energizes, which con- 


release coil 


(through the K,, off-normal con- 
tacts, contacts on K,, contacts on 
K,, and contacts on the receiver 
relay). The wiper arm of the 
stepper, Ay, then returns to zero 
and is ready for the next dialing 
operation 
Control Relays 
Kach control relay (K.-K,) has 


of 
nected in a series arrangement with 
all of the other control 
therefore, as each control relay be- 


two sets holding contacts con- 


relays; 


comes energized by K,,, the previ- 


ously energized control relay de- 
energizes 
In addition to the two sets of 


holding contacts on the control re- 
lavs, there are three other sets of 
relay contacts utilized. These con- 
nect the desired metering voltage, 
or current to the telemetering sys- 
for back to the 
control point and connect the RAISE 


tem transmission 
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(or ON) control function to the de- 
for 
connect 


sired transmitter circuit con- 
trol. They likewise the 
LOWER (or OFF) control function to 
the desired transmitter circuit for 
control. 

The method of obtaining remote 
RAISE-LOWER to 
the described circuit-selection 
method, 


control is similar 
Basically, a spring-return 
key switch at the control point con- 
the ON-OFF condition of 
generators. Suitable tone re- 
ceivers at the transmitter site pro- 


trols two 


tone 
vide a completed d-c circuit 
the 
relay to the circuit under control. 


path 


through dial-selected control 

Referring to the basic block dia- 
gram, when the RAISE-LOWER key is 
pressed to RAISE, the 2,200-cps tone 
generator is turned on and the tone 
is transmitted over the telephone 


line, When the RAISE-LOWER key is 
depressed to the LOWER position, 
the 2,100 eps tone generator is 


turned on. The LOWER control sig- 
nal is thereby transmitted. 

The circuitry of the RAISE and 
LOWER tone generators is similar to 
that of the generator provided for 


the dial-circuit selection system il- 
lustrated in Fig. 2; however, in- 
stead of a telephone-type dial, a 


simple spring-return key switch is 
used, 


At the transmitter site, the RAISI 


th 


, 
p PAR pI 4 py) 
ae 
1 1 
i 


— 
4 J 


‘ 


bed 


~—_, 


TONE GENERAT 





Band-pass filter component values are chosen for 


and LOWER tone signals are received 
of to 
those in the tone receiver. 


by means circuits identical 


Telemetering System 


In planning the WHCU system, 
it was decided to provide continu- 
ous metering. For instance, changes 
in the metered values at the trans- 
mitter are immediately indicated at 
the control point without appreci- 
in a 
sampling system a 5-second delay 


able time delay. By contrast, 


would be encountered, 

This provision was primarily in- 
corporated to permit remote motor 
tuning of the f-m power-amplifier 
plate and output coupling circuits 
during winter antenna-icing condi- 
tions. The telemetering method se- 
lected is also completely independ- 
ent of day-to-day changes in control 
line characteristics as well as tube 
aging. 

the 
tem comprises a Westinghouse IT-1 
This de- 


vice linearly converts an input volt- 


Basically, telemetering sys- 


telemetering transmitter. 


age between 0 to 25 millivolts into 


a train of square waves with a fre- 


quency rate between 15 and 35 cy- 
cles depending upon the input volt- 
age applied. These square waves 
then control the ON-OFF condition 


of a 2,600-cps tone generator. 


The 
res ilt 2 


a 2,600-cps tone, keyed on 


is 
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FIG. 3—-Pulse-counting unit operates from tone receiver relay and depends upon stepping switch to select proper multibank relay. The 
relay chosen locks up while the stepping selector returns to normal 





MULTIVIBRATOR 





FIG. 4—-Modified Westinghouse telemetering transmitter translates meter readings to pulses that are then used to key an appropriate 
tone. Resultant signals received at control point indicate conditions at radio transmitter 
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and off at a 
sponding to the voltage being tele- 
metered, 

The transmitter 
shown in Fig. 4 performs the fol- 
lowing functions. Metering voltage 
is applied to the input terminals. 
This voltage is first converted by 
chopper into a 60-cycle voltage and 
amplified by a three-stage amplifier 
V., Vs, Vs. The amplifier output is 
utilized to control d-c bias voltage 
supply stage V,. This controlled 
bias determines the fre- 
of relaxation oscillators V, 


repetition rate corre- 


telemetering 


voltage 
quency 
and V,, 

Multivibrator V the 30- 
70-cps oscillator frequency to the 


divides 


15-35 eps range. Output from am- 
plifier V,, is applied to the coil of 
the ouput keying relay. Thus, an 
input voltage applied to the tele- 
metering transmitter input ter- 
minals results in an increase in out- 
put square wave frequency. 

The 15 to 35-cps output, while in 
itself containing the metering in- 
formation, is not in a form con- 
venient for reliable transmission 
over a telephone circuit, The square- 
wave output of the transmitter is 
therefore connected to key on and 
off a 2,600 cps subcarrier generator. 


Subcarrier Generator 


The 2,600-cps telemetering sub- 
carrier generator is similar to the 
typical control-circuit tone genera- 
tor. The telemetering subcarrier is 
applied to the same telephone line 
circuit carrying the control signals. 
Highly selective filters are employed 
in the control-circuit tone receivers, 
which provide more than 50-db re- 
jection to the nearest channel. 

No encountered 
even though there is a 30-db signal- 
level differential the out- 
going 2,600 eps telemetering sub- 
carrier and the line-attenuated in- 
coming 2,100 to 2,300 eps signals. 

At the control point, a highly se- 
lective subcarrier receiver, similar 
to that of Fig. 2, is employed; the 
output 


interference is 


between 


15 to 35-cps square waves 
are applied to the input terminals 
of a telemetering receiver. 

A telemetering receiver, shown in 
simplified form in Fig. 5, converts 
the 15 to 35-cps input into a direct- 
curfent output. This is accom- 
plished by a capacitor-charging ar- 
rangement wherein the average 
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direct charging current of two ca- 
pacitors is indicated on a d-c meter. 

Two capacitors, C, and C,, are 
so that when V, draws 
will start to charge and 
draws current, C, will like- 
Tube V, is 
connected so that when it operates, 
C, will discharge and similarly, 
when V, operates, C, will be 


connected 
current, C, 
when V, 
wise begin to charge. 


dis- 
charged, 

The input 15 to 35-cps signal is 
applied to control grids of V,, V., V; 
and V,, which are biased to cutoff. 
When V, receives a positive signal 
on its grid, C, starts to charge. 
When the input signal swings nega- 


y 
one 


£09 
\ 4mee 


™ 
| 


r [X& 





FIG. 5—Simplified telemetering receiver 
gives direct meter reading 


tive, charging of C, stops and V,, its 
grid connected out of phase with 
V,, conducts heavily causing C, to 
discharge rapidly to zero. The ac- 
tion of C., V,, V, is similar and oc- 
curs on alternate half cycles. 

The total average charging cur- 
rent to the capacitors increases 
linearly as the number of charges 
per second increase. Hence, the me- 
tering information transmitted as 
an audio frequency is read as a d-c 
value on the milliammeter in series 
with the capacitor charging supply. 

Since 15 cps represents zero indi- 
cation on the meter (35 eps repre- 
full some capacitor 
charging current will exist 
zero indication and a suppressed 
spring meter would normally be re- 
quired. However, a d-c bridge cir- 
cuit is employed to balance out the 
current to the meter so zero voltage 
is applied to the meter 


sents scale ) 


for a 


when a 


15-cps signal is received by the 
telemetering receiver. This permits 
the type 
meter, 

Of prime importance in selecting 
a method of remote control, were 
the system expansion possibilities. 
Future planning at WHCU may in- 
clude additional equipment to be 
remotely controlled at the present 
a-m/f-m transmitter There 
fore it was important to select a 


use of a conventional 


site. 


basic system that could be expande:| 
in control and metering functions, 
without incurring excessive expense 
in control equipment or requiring 
than the single leased tele- 
circuit 


more 
phone presently employed 
for control, 

With the system in use, a total 
of nine basic control positions is 
available; each position has one me- 
tering circuit and two control cir- 
Dial position 1 is employed 
for alarm reset. To expand the pres- 
ent system for 18 full positions of 
metering and control, the addition 
of one tone generator at the control 
point and one tone receiver and one 
pulse counting unit at the trans- 
mitter site would be required. The 
additional equipment may be added 
without taking the existing contro) 
system out of service for more than 


cuits. 


a few hours and no additional line 
facilities will be required. 


Fail-Safe Provision 


An FCC requirement in all re- 
mote-contro] installations of broad- 
cast transmitters is that the equip- 
ment be entirely fail-safe. In other 
words, should any abnormal condi- 
tion develop with the remote con- 
trol system in which control of the 
transmitters is lost, the transmit- 
ters must shut down automatically. 
This feature is provided by relay 
K,, in the unit 
(Fig. 3). 

The fail-safe relay 
held energized 
2,300-cps dialing tone sent from the 
A time delay is in- 
corporated in the coil circuit so that 
short dialing not de 
energize Ky. However, an interrup- 


pulse counting 
is normally 
by the continuous 


control point. 


pulses will 
tion of the 2,300-cps tone of more 
than 1 second will permit the relay 
to de-energize. Contacts are 
nected to energize the plate-off re- 
lays in the transmitters under con- 
trol. 


con- 
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1. ETCHED WIRING 


Mechanization begins with mechanized wiring. Today this is etched 


wiring, but there are indications that plated wiring is coming up fast. 


In producing etched wiring boards, new techniques speed up draft- 


ing and new machines serve for photographing and etching 


ee of electronic production facilities i 
omething to be taken in logical st p rather than all 
at once 

Vhe first 
generally achieved by product redesign for use of etched 
or plated and manual dip This is 
the biggest tep, and therefore gives thi gains in 
terms of improved product reliability and lower production 
cost itched wiring is thus the logical subject for the 
first section of this survey of the status of mechanization 
in the electronic 
in detail, however, a preview of the 
of the article will be given for orientation 

itched wiring calls for t 


tep is mechanization of the 


wiring process, 


wiring soldering 
greatest 


industry. Before going into etched wiring 


remaining sections 
ill at the 
Since the commonest compo 
ssitates preliminary cutting 
ind forming of leads in most cases. The use 
therefore the 
in going to mechanized production 

Lhe lo ubstitute for hand insertion of « 
in etched wiring boards is the use of 


isscmmbly work Phi 


rminations that are 


ine end of a component 


nents have axial leads, this ne 


of machines 


for component preparation is second step 


ncal omponents 


machines for such 


then, is the big third step in 


mechanizing an clectromie production hinne 


Ihe next two logical steps go together—the use of ma 


chines to prepare components for automaty handling, and 


the use of machines to assemble the components on the 


wiring boards. There are many interim steps involving 


iutomatic assembly, 
than the 


various combinations of manual and 


which are even mor mgcniou huge 


themselve 
Automatic dip soldering com 


many of 
isscnbly machin 
fourth, to take the out 

without human hand 


| 
' 
ti 


put of an a cmbly machine dire 
Son chosen to jump directly to this from 


etched wiring and uss 


ling firms have 


manual loadin J while exploring the 
economics of steps 2 and 
Last i testing, independent of all the other 
and vet equally ( ipable 
These five 


of this report 


automat 
of cutting production cost 
covered eparately is the 
Together they give a 
that is going ahead fast on the 

Individually the 
| 


plant of all sizes and 


teps ar ajOr 


section top-action 


picture of an industr 


road to mechanization ection how 


entative 
tion, th 


what is going on in repr 


types. As in any industry in tran individuality of 


thinking among enginecrs 1s « ywhere evident 


DEFINITIONS 


printed wiring General term for a wiring pattern 
reproduced on a wiring board by any process, to 
provide point-to-point electrical connections or 
shielding. These reproduction processes are usually 
etching or electroplating rather than true printing. 


printed component A component formed directly on a 
wiring board, such as a printed inductor, resistor or 
capacitor 


wiring board An 
wiring. 


insulating board having printed 


printed circuit General term for a combination of 
printed wiring and printed or conventional com- 
ponents on a wiring board, providing one or more 
complete paths for electric current. 


etched wiring A type of printed wiring formed by 
chemical removal of unwanted metal from a clad 
laminate serving as a wiring board. 


plated wiring A type of printed wiring formed by 
electroplating the desired pattern of printed wiring 
onto an insulating base. 


assembly machine A machine used for inserting com 
ponents in wiring boards. 


in-line assembly machine An assembly machine in 
which insertion heads arranged in a line each insert 
one component as a wiring board is moved from 
station to station by a conveyor or other transport 
mechonism. 


single-station assembly machine An assembly ma- 
chine in which all insertion of components is done 
at a single station, to which boards are fed or 
through which boards are circulated. 


station The location on an assembly machine at which 
@ wiring board is stopped for insertion of one or 
more ports. 


insertion head The mechanism used at a station to 
insert a component in a wiring board, This gener- 
ally includes an automatic feed mechanism, along 
with cutting, forming and clinching tools in the 
case of axial-lead components. On some assembly 
machines, a station may have two or more inser- 
tion heads 
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MECHANIZED DRAFTING—-No ink is used. Narrow black masking tape, available in rolls or strips, serves for wiring and black disks for ter- 
minal circles. At Photocircuits, aluminum sheet has holes at all possible terminal positions on 1BM radar computer boards, for covering with 
white tape or filling with black plastic disks as required. Brady disks at lower right are used on draving paper 


cl nb] 1 ét h | Vining board inherently 
leads to standardization of board size ind positions of 
punched hol Ih nm turn permit I} hanization ot 


drafting procedut 


Mechanized Drafting. Photocircuits Corp. uses masking 
| 


tape and black plastic disks with a white aluminum sheet 
to produce four-tim naster drawings for standardized 
radat mputer boards used b IBM At cach po ible 
terminal position, hole e drilled halfway through the 
iuminum for the disk lo prepare a master drawing, 0.15 
inch-wide black masking tape 1s run between the desired 
black holes on thi i ind unwanted hol ire covered 
with white masking tap 

With drawing Ap l loth clf ticking black 
terminal circl nd nect trips made by W. H. Brady 
( in be used in p ft ink Ihe disks come in a 
variety Of SIZ ah hite inner hole for centering 
Strips come in |), and ich widths to give a choice of 
redu tion ratio nd tch a ring vidth I he trip Can 
ar pre d im pl th traight or curved 

Le mechaniz t equally time wing IBM 
cdratting§ t hniq ( ivOlving tran parent o rlay Here 
1 twice-size mast rawing contains solid black circle it 
ll possible hole | tion The required circuit lines are 
drawn with pen and ink on a transparent overlay, and th 
ombination is photographed. Undesired hol ire then 
opaqu | t ulting n if} 


Motorized Copying Camera. Uniform illumination of 


ter d y ' ving ; 
! ivs On a ¢ Vin Camncta achieved i 
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Photocircuits by mounting two fluorescent lamps verticall 
ma carriage that is moved across the camera held by an 
lectric motor. ‘The lamps are spaced about inch ipart 
ind are completely masked with black on th le facin 
the camera, ex ept for the vertical slit bet the lamp 
[he camera s¢ the drawing only through th t that 
the negative 1 exposed panoram illy from end to th 
th is the light sour ri tl inted 
tl tical board 

Printing the Resist. ‘The final ith d 


icic-resisting pattern when run 


directly to photoprint the 


ire short and where extreme precision | equired, as wh 


printing multi-turn coils directly on the wiring boat 


More 


reen pattern 


ommonly the negative used make a } 


generally on 200-mesh stank 


than silk. This in turn is used in a printing frame to pla 
on the copper lad phi nolic laminate ih | po i 
icid-resisting ink in the desired wirmeg pattern, | f 
pinh sles. Screen printing is most economical for lon 
ind ill reprodu reasonably fine lin idequate 

In most plant reen printing 1s done conventional 


manual setups wherein the operator lifts the hinged 
to insert a board, then lowers the screen and moves tl 
ink he iminy qucceecee iCTO | micron ind K ido Ik cept 
have semi-automatic machines that are manually loaded but 
have air cylinders to bring the board up to the reen an 
move the queegee a Others u ir linde tom 
the recen up ind down 

Use of the negative to mah in offset printu te f 
ipp! t} esist i printin r) 
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MOTORIZED CAMERA—Uniform illumination is obtained at 
Photocircuits by moving vertical fluorescent lamps during ex- 
posure, with camera seeing drawing through slit between lamps 


ictuall have 
xpermmentation 
thick layer of 
that two 
while 


first 


eral manufacturer 


their 
The chief problem is getting a 


uch presses in 


plants for « 
ufficienth 

Some iwisist 
ichieve thi 
dusting the 


then fusing 


icid-resisting ink on the boards 


impressions would be needed to 
others 


HN pre 


hope to achieve buildup by 


ion with powdered a phalt and 


Drying Machines. Baking of the resist i 
maticalh plant 
over the top of a long 
traddling 


ctup i 


ichieved auto 
in man imply by running a conveyor belt 
table, with a ¢ 
1 part of the belt 


used to dry 


ilrod or infrared 
At Methode Mfg 
after they 


coating to prevent 


lamp oven 


Corp,, thi finished board 


have been prayed with a protective 


oxidation of the etched copper 


Kitching Machines. A mechanized etching machine for 


wiring boards has just been placed in operation by West 
After the resist i 


) rad thr 


iInghous 
four b 


ly iy’ 


screen-printed on sheets of 
heets are set that 
This 
peed through the 


into metal carriers 


from a rotating piral overhead conveyor linc 


boards at 


vivances the i uniform slow 


etch and 
Tin thy 
below the 


etchant in 


rinse compartments of the machin 


etching chamber, motor-driven rotating paddles 
boards on both sides throw up the ferric chloride 
i fine spray that gives fast and uniform etching 
Lhe conveyor 
etching without under 

After etching 


then emerge for 


peed j idjusted a required to give complete 


utting 


the boards pass between spray rinse jets 


ur drying before unloading. ‘The resist is 
removed later in a vapor degreaser 


RCA expects to have an automatic etching machine im 


140 


a 


ETCHING MACHINE—Iinput end of new Westinghouse mo- 
chine which gives automatic etching and rinsing of wiring 
boards as they are moved through by carrier frame on conveyor 


! 
vill be immersed fi i 


that 


board 
olution of ferri 


operation this summer. ‘The 


constant time interval in a chlori 


! kept in violent agitation by powerful pumps im the tan} 


chlorick 


used with the ferric 
controlling th 


the amount of solvent 


erve as the variable for etching pre 


Tinned Etched Wiring. An alternate 


ducing an etched wiring board involve 


method of pro 
ipplying the resist 
in the reverse of the desired pattern, plating the exposed 
copper with solder, then removing the resist and etchin 
out the newly exposed copper with an etchant that doc 
not attack the solder. ‘The resulting 
better dip soldering, though at higher cost 

When plated-through holes for lead 
are drilled or punched beforehand and the inside surface 
of the with conducting material. Solder 


then plat well as 


tinned wirn 
ire required 


coat¢ d 


hol i 


hol ire 


in the on the wiring 


Plated Wiring. Several firms deposit all wiring by 
plating Chief problem to date is that of getting gor 
hesion to the phenolic Re 
Since 


earch now under way shov 


promise of solving this no copper is wasted durin 


well supersede etchin 


onomical way to r 


plating the technique 
day. As yet 
etched-out copper 

On 


automat plating machine that start 


there is no Cc 


Ove! 


firm is reported to be using an almo 
with 
I'he surface of the board is cleaned and roughene¢ 


resist 


punch 


ing of colloidal gi iphite is ipplied the 


printed over thi | to 3 mils of copper is plat 


i 


1 
ind the re 


graphite to form the desired wiring pattern 


ind coating are then wa hed off by the machin 
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2. COMPONENT PREPARATION 


Mechanized wiring calls for a new look in components, with all termi- 


nals or leads suitable for manual or automatic plug-in assembly on 


etched boards. 


New machines here do the preliminary punching or 


drilling of boards, lead cutting, magazine loading and belting 


M iny different sizes of holes must be pun hed or drilled 
in wiring boards before assembly can begin, to ac 
commodate leads, terminals and plug-in components 
One-Shot Presses. lor large 
| to punch all the holes 
icking 


ichieve inl 


radio and ty boards, 
after 
with 


runs of 
huge presses are use it once 
preh¢ iting the phenoli to prevent CI Keven 


manual handling of boards, Method 


rate of 500 piece per 


IVWCTALC 
hour in punching etched board 
md blanking di 
high production rate 
offer littl 


with one-shot compound perforating 


With thi 
feed 


on such a pr the com 


pl Kite of automat ittraction at pre ent 


creases 


Board Sizes. Several small wiring boards are generall 
preferable to one large board in a tv set. A 
number of holes goes up, it be 
difficult to strip the XXXP phenolic punched 
shot dis breakage. Se 
in registration due to the need for heating before punchin 


hu 


two board 


board 7c 1th 


and the omes mor 


ind more 
board off one without ond, error 
in current tv chassi 


Admiral thr inc 


irc kk on small board 


ce yILTIS We 
RCA five 


CTIOU 


tinghouse ha 


Hole Sizes. ‘There is little agreement as to optimum hol 
tightest fit 


izes for leads in etched wiring. ‘The current] 


PUNCHING MACHINE—Etched boards, in long strips, are locked in holder of pantograph device that moves as operator guides stylus 
through track in phenolic template. Punch is triggered automatically each time the stylus drops into a template hole and makes contact 
with metal table underneath. Built by Stromberg-Carlson, setup gives up to 120 holes per minute. Punched-tape contro! is now being 


built 
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PUNCHING MACHINE—Wiedemann turret punch press for etched 
wiring boards also uses control stylus and template, but gives 
choice of hole sides for sockets and other parts as well as leads 


hole for thi inch wire used 
and jumpers, For this samc others will go 
up to 0.060 or even 0.070 for the hole. ‘Th 
with to the 


manually more 


used is a 0,039-nch 0.032 


on resistor wire, 
larger the 
lead, the easier it is to insert 


hole relation 


and the rcliable is automatic insertion. 
A complete rollover clinch permits larger holes becaus« 
the end of the lead bites into the etched wiring, giving 
soldered connection there even though the solder 
bead does not fill the hol 
i fairl hole with no clinch whatsoever and achieves 


excellent dip-soldering results. Smaller hole diameters in 


i good 
In contrast, Westinghouse uses 
larg 
vatiably minimize dip soldering trouble 

‘Template-Guided Punch. lor short runs of etched wit 


ing boards, Stromberg-Carlson is punching holes one at 


a time at a production rate of up to 120 holes per minute 
The operator merely places the board in a holding device 
and then moves a stylus through a track in a master tem 
ach this track 


corresponding to the location of a finished 


hole in 
hole in the 
piece, the stylus drops in and triggers the punch. The 
then so that it 
moved on to the next position. The punching sequence 


plate time the stylus reaches a 


stylus is automatically retracted can be 


take only a fraction of a second, so that there is no notice 
able at the 


ilong the groove 


pause holes as the operator moves the stylus 


The perforator can punch holes ranging from 0.030 
inch to 0.125-inch in yy-inch XXXP paper-base phenolic 
with copper lamination. Punching is done at room tempera- 


ture. ‘The hole 0).042-inch 


used 1 


size most commonly 
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DRILLING MACHINE—DuMont’s stylus-template-pantograph 
arrangement drills up to 75 holes a minute, using a compressed- 
air motor and air feed. Etched boards can be up to 16 x 18 in. 


Maximum excursion on a given board is 5 inches. Th 


perforator is now being used primarily for military com 
munication equipment production 
of the finished board 


Pre paration of a new template r¢ 


Ihe template is twice the size 


give increased accuracy 
depending on its complexity, but 
Registration is with refer 


ence to two adjacent sides of the board, pressed 


quires from 2 to 8 hour 
setup time is only 10 minut 
wiring 
against pins and the side plate of the holding devic« 
control for the 
operating from a loop of standard 8-hole llexownter tap 
When used in conjunction with 

will make the perforator 
holes on the tape serve for 

ind the other 


punched ire lo 


Construction of an electron perforator 


is now well under way 
loading device, thi 
hour of the 
positioning control of one axi 
for the Points to be 


0.005 inch 


an automat 
entirely automat 
four serve 


other axi ited ti 


Wiedemann 


high-speed 


Template-Guided ‘Turret Press. A new 
pecifically for 


turret punch pre designed 


piercing of wiring boards has an operating rate of 80 to 


120 holes per minute. The operator loads a board int: 


hol 


press trips auto 


then 
he 
positively engaged in 


the holding fingers of the machine, moves a 


locator over a color-coded template 


time the locator i 


matically each 


a template hol 
When all 


touches a foot switch to swing the next color-coded pun h 


holes of one size are punched, the operator 


into position automati ally, then proceeds to place thi 
locator in each template hole of that color in turn. A 
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LEAD CUTTER—Boxes holding 2,500 axial-lead resistors are 
automatically unloaded into chute of IRC machine, for cutting 
leads to correct length at rate of 30,000 resistors per hour 


thermostatically tab] 


of th uns the desired punching tempera 
tur Ill preh ( | } f | 
is within 0.00 


th mallest | 


ntrolled heating clement in th 
machine 
Punching accura 


ranging from 


Vemplate-Guided Drill. ‘Whe DuMont 
Pantodrill for small runs of wiring board 
150-hole board in al minute 
phenoli 


emiautomats 
will turn out a 
working from a 
templat 1 
minut Accu if | ioning vithin 0.002 inch 
With th template in position, th 


board up to 18 incl lo 


prepared in about 30 


operator place 1 
er two po ifioning pins on 
the bl yr th ! inne ctly below 1 

motor Vhe 


barn ind 


drill pre 
board table is free to 
ittached to a tracing 
When thi 
ind push it 
unde 


the tab] 


intog! 


down 
metal reath 


the 


omp 
mati 


' ' 
material being drilled 


pre heat phi nolic board 


When hole location 
to place hol 


if king 
there 


vent chipping ind cr 


ntrolle d bi 


n a predetermined grid 


1 template, 
need truc 
1 programmed machine. The 
the templat 


the template 
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LEAD CUTTER—Motor-driven shearing blades and ferris-wheel 
feed on RCA machine solve problem of cutting limp, bent leads 
of heavily waxed tubular paper capacitors 


Ihe two guide hol must be 


pun hed or ¢ 


boards beforehand with Precise ositu 


p 
Punched-Tape Press Control. A programmes 
machine announced by RCA operates und thie 
punched paper tape to perforate 0.052-inch hol 


inch grid intersections. Even though produc ng ol 


i time, the machine will in 45 second produ ean 
holes in any number of circuit 
17.6 production 


rate is 60 board pel hour, including loading and unloading 


combination of pattern 


on board up to 6 inches in siz Thi 
Only one operator is required 

Preparation of a control tape for a new de 
Once the 
take 
punch pre 


ipproximately 4 hours ontrol tape ire 


ible, changeover of tapes 
\n automat 


Signal ¢ orp 


only about ¢ 
developed b 


hole my) OWT 


rrvirunte 


il ) place 
punched-t ipe ¢ lectroni 


hime ha 


programiimin 
i motor-driven rotating head ntaming a variet 
of punch siz ind a movable board-holding platform 
ipable of positioning in 
lane tion of 


cvlinders. The air 


two directions on a horizontal 


under a 


1 combination of air and hydrauli 


ll ed to yy 


linder l | 


tion the platform 


A hydrauli 


ining to U.UUI 


rapidly in approximately the ition 


linder then take I I sit 


inch 


Lead Cutters. A completely automati 
IRC will cut leads of carbon 


robe ' () (yey 
i up to } 


le ad 


ré 


veloped bi 





NEW LOOK IN COMPONENTS—Etched or plated wiring boards call for plug-in terminations, with either plug-in or snap-in mounting tabs for 
larger components. Sockets are designed for insertion in single large punched holes or for stand-off mounting in individual terminal holes. Big- 
gest change in appearance occurs in potent ometers. Small axial-lead resistors, capacitors and diodes require no change, since their leads can 


load 


and removes the tote 


the operator merel standard 2,500 


pac kages of 


it becomes filled with 


resistor box a 
cut component 

Vhe carton-unloading mechanism utilizes a combination 
of a shaking motion and gravity to push resistors over the 


edge of the 
photo lectri 


box cach tink 
feed 


dow ll 


a gat opens in response to a 


control system. ‘The resistors move 


transversely i chute, with bodies parallel and touch 
ing. At the bottom, their leads pass between two pairs of 
rotating cutters that can easily be set to give any desired 
equal or unequal | id length 

Many different 
Usually the operator 
tecth of 


through 


cmiautomatic lead cutters are in-use 
loads the 


a ferris wheel or sprocket chara, for 


components one by one 
between 
cutters or motor-driven 


rotating lead 


Magazin 


driven by a 


transport 
chopping black 
blade: 


another 


feed is used with chopper 


continuously cycling air cylinder in 


sctup, where the cut components drop directly 
tot 


for manual insertion 


into assembly-line boxes. Some setups form the leads 


Magazine Loader, ‘The component preparation machine 
developed by General Mills is automatic in operation once 
the axial-lead units are placed in its hopper. ‘The machin« 
feed 


l id Te 


them one by one into a transfer wheel where the 


traightened and cut to length lor com 
ponents which are to be mounted off the wiring board (as 


require d for IBM 


wrap-around sleeve 


radar boards), the machine also places 


on the leads. ‘The prepared units then 
licle down 


is filled, the 


until eight are 


into a waiting magazine. After each magazin 


machine imdexes 


filled 


to the next empty magazine 


New Look in Components. Redesign of terminations for 
boards l 
meet the 


has largely been 


hand assembly in wiring the first step by com 


ponent manufacturers to new demands of the 


clectronic mdustry. ‘Uh ichieved already, 


is can be seen in the product lines of such representative 
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manufactures is Aecrovox, Astron, Centralab, Chicago 
Pelephone, Cinema Engineering, 
Clarostat, Corning, Fastern Precision Resistor, E-lco, Mal 
lory, Methode, Radio Receptor, Sangamo, Sarkes ‘Tarzian, 
Stackpole, Standard Coil, Sylvania and U'T'C, as 
well as many others 
Next will come 


of automatic as 


Condenser, ¢ hicago 


Sprague, 


modification to meet the requirement 


embly machines. In many cases the exist 


ing designs with terminations are already 
ockets, clectrolvti and 
necessary to add flats, tabs, 
terminal positioning 


Attention 
must also be given to the problems of belting or magazin 


single-ended 
usable. For others, particularh 


will he 


hol s or 


i-f transformers, it 
lots, off-center 
to permit 


ippropriate 


onentation by assembly machin 


loading. ‘lerminals will have to be straighter and mor 


l‘inal designs will have to be worked 
component and 


precisely positioned 
manufacturers im co 
operation with RE'TMA and other industry standardization 


commiuttecs 


out by machinery 


likewise in a state 


ind tv manufacturers 
staked 


al 0 do Many 


lerminations for wiring boards are 
it the Radio 


varicty of terminals 


of transition moment 


use a individual into board 


military and 
lattes 


uch | Ar 


for interconnecting purposes, a 


industrial electronic manufacturer Ihe two also 


made br 

which 

permit plug-in and removal of the entire board at will 
Several 


automatically on 


use multi-terminal connecto! 


Amphenol Continental Connector Corp. and Elco 


manufacturers have inserted i-f— transformer: 


an experimental basi Development of 


insertion heads for these is well under way, with loading 


from tape-belted single-sided reels or from magazine \ 


20-inch reel would hold about 400 transformer 


IVCTAag¢ 


ibout 
( orp 


enough to feed a machine head for 
Automatic Mfg 


inserting i-f transformer 


LU minute 
that 17 


manually in wit 


A survey by indicated 


firms were now 


ing boards but will probably use machine insertion late: 


Three firms plan to start and continue with manual inser 


tion, while two plan to start with machine insertion 
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be cut and formed beforehand or at time of insertion. Except for greater uniformity in lead position, disk capacitors also retain their familiar 
look. Long metal strip is stiffener that plugs into center pins of in-line sockets to prevent large Westinghouse phenolic board from warping 
during dip-soldering. At right of strip (upper right corner) are pulse, audio and transistor transformers 


etched wiring board yw radi ind television rece 

he chief re r Cl ( oil terminals is that they 
tift enough to r normal handling 
out toe-in. Snap-in termi ire favored by some, while 
others ar itishied wit! raight terminals and snap-in 
mounting is that | tl transformer on the board 
until it iIdered ill i vor long, thin terminal 
that im is with pig 


Summarizing the nev Ok, modules have leads suitable 


ct insertion in wiring boards, Can-t pe clectrolyti 
hange little in appearan xcept that nap-in mounting 
replace the twist-type Controls change most in 
ippearance; new designs display considerable ingenuity 
in getting terminals and control shafts out at the required 
tuning ipacitors for radios have 

manual loading as vet Iran 

i-f boards look much the irri 

hole snap-i typ except for an occa 

onal unit that stands o board like a spider 

Paper capacitors wit! <ial leads can be handled like 
isto! rr n pla tic-housin units have 
Coupling plat ind ceramic 
xcept for greater precision 

wedge-shaped flat terminal 

if wire lead clenium rectifiers get snap-in ter 
Wire-wound resistors are getting the same plug-in 
ms a ome paper Ca] icitor lransistor tran 
than marbles, and various other types of 


“ ming out with single-ended 


Component-Belting Machines. When 


cl +i 


i¢ omponent must aorncernnemncintn catenins 
eel United Shoe mito iti 
INSERTION—Bulky and odd-shaped components are now in- 
uses four spool ane serted in boards by hand as on this Westinghouse line, but 
ci automatic insertion heads will eventually do this job too 


tw on cach 


When feeding from a bulk type 
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BELTING MACHINE—Resistors loaded by handfuls into hopper of United Shoe’s machine in Indianapolis RCA plant are fed into chute with 
air assist, dropped into teeth of sprocket chain for precise spacing, rotated between metal plates to straighten leads, then run between pairs 
of adhesive-tape strips form desired chain-like belt that is reeled up for use on insertion head 


ful at a time and aligns them roughly. ¢ omponents flow Rubber rollers then press the tape lengths together against 


kage, thr operator feeds resistors into the hopper a hand rotates the leads between metal plate for straightening 


from the hopper into the raceway, the motion of the r the leads to form the desired chain-like belt 

istors beimg assisted by an air stream and vibration Allen-Bradley has a number of machines for bod taping 
\t the bottom of the raceway the resistors drop one by — of axial-lead component Ihe parts drop down a slid 

ne into pairs of teeth of a sprocket chain. This serves by gravity into a sprocket-type feed wheel that gives uni 


to space the resistors accurately. ‘The chain first brings the form spacing. A rubber roller pr the tape firmly against 
hile they are on the feed wheel 


resistor bodies under a motor-driven rubber roller. Thi the parts whil i 


BELTING MACHINE—Resistors or capacitors in corrugated paper sleeves are fed into vertical feeder slide of Allen-Bradley machine for body 
taping on Minnesota Mining's filament tape at rate of over 20,000 units per hour (10 to 20 filled reels, depending on component size). 
Twelve-inch tape leaders facilitate loading and splicing on assembly machines. Reels are expendable 





3. MACHINE ASSEMBLY 


Some two dozen huge machines for inserting components, terminals 
and jumpers in wiring boards are in operation or under construction 
today. Hundreds of smaller machine setups are used with manual 


loading as an experience-getting interim step 


or the high-volume requirements of radio and tv plants, on three tv boards, a total of 190 wall be assembled 
Pacsaane ind some military items, in-line assembly ma machine, including 13 socket This figut ill creep up 
chines as developed by Admiral, General Mills and United gradually as new insertion heads are developed, working 
Shoe are favored. Here the wiring board moves from one toward the goal of completely automatic insertion so that 
tation to the next while mponents are inserted, just finished boards can slide right into an automatic dip 
i§ On a manual assembly line soldering machine 

Although differing in details of board transport, board . 
position, component feed and method of inserting com General Mills Machine. General Mills entered the el] 
ponents, all in-line machines have essentially the same tronic mechanization field with it {station Autof 


production rate of 20 to 30 boards per minute or over machine built for IBM. This u wrap-around = sh 


10,000 boards per S-hour day. Likewise, all stop auto on component leads and special forming jaws in each | 


matically when a malfunction occurs, so that no rejects get to give the off-the-board mounting required bi 

through. A single lamp comes on at the station in tended application—assembly of thousand 

trouble, to guide the operator in clearing the jam. She some hundred different designs for earh 

can then operate the head individually to insert a new computers to be installed at U.S. Air Porc 

component leeves are driven into the plated-through hol in 

board to give a tight mechanical connection that is lat 

Admiral Machine. Admiral has six automatic assembly augmented by dip soldering. 

machines running and one more under construction, with he commercial version of the Autofab machine ha 

an additional 44-station machine being built for RCA. conventional insertion heads and clinching anvils in place 

All eight are expected to be in operation by year-end of the more costly sleeves for leads. ‘The firm reports ordes 
Admiral will be using one of its seven machines for a for three such machines 

radio board, two for a tv audio board, two for a tv syn Autofab machines use magazine loading; each head ha 


hoard and two for tv i-f board. Of th | components an automatically indexing turret holding cight magazin 


IN-LINE MACHINE—General Mills Autofab as built for assembly of radar computer boards in IBM’s Kingston, N. Y. plant. Eight-compart- 
ment loading turret at right takes boards with interconnecting terminals already inserted, Each head has self-indexing turret holding eight 
magazines. Boards are pushed along rails from station to station by two-chain conveyor 





IN-LINE MACHINES—These three machines in Admiral’s plant insert over 70 percent of the required components in the three boards cur- 
rently used in the firm’s television receiver. One air cylinder pushes boards down rails, without use of pallets, while another cylinder locks 
boards over conical positioning pegs at each station. Some stations have up to three heads 


INSERTION HEADS—Dumping 7-pin sockets into hopper of Syntron feeder, for orienting by missing pin and loading into magazine that 
slips into position on Admiral’s socket-inserting head. For same machine, body-taped capacitors in strips about 18 inches long are dropped 
into loading chute of capacitor head and tape is pulled off. Leads are cut and formed by head 


vii hh ich Hic Ole Power 


for turret rotation 


tep when a magazine runs out 
mall 


somewhat 


from a horizontally 


head \ 


obtained 
linder inside the 
feeds boards into the machin¢ 

to cut leads beforehand to reduce 
ind to simplify head design. ‘The 


mounted ar c\ 
cight-position turret 
General Mill 


the number of 


imilar 


chose 
cutter 


machine Um 


ertions per minute, wherea 
times this rate 


insertion heads 


normally runs at 
lead cutter porate 
utter from the 


it mans (mission of 


reduces the number of 

rouble pomts and eliminate 
of cut ends of lead 
traightening of lead 


of trouble-free insertion 


the problem ot dis 
Preliminary cutting also per 
further assur 


with resulting 


United Shoe Machine. United She 
receipt of firm orders for at least 
tem Lhe 


hie han 


tem IVCTAL’ 


have 


Indianapolhi 


ilre id been 
tartin 


ive machine 


in RCA 


hine ; 


plant 
handling only axial-lead componet 
will be elongated to 56 stations wher 
ire delivered 


At the pre 


ing acro th 


ent time, United Shi 
of the lead | 


facing each other in pall 


end 
ot tape 
the pairs The tape required cost 


September, 1955 ELECTRONICS 





IN-LINE MACHINE—Forty-station automatic assembly machine delivered by United Shoe Machinery Corp. to a leading radio-ty assembler, 
as set up for initial tests. Pallet return conveyor running under machine has since been added, providing completely automatic handling of 
pallets and replacing pallet feeder shown at left. Heads shown are belt -loaded from reels 


parts, and the taping operation bru t! otal co Other Assembly Machines. One set manufa 
component preparation up to abo pc! Ousal ral four-station machines of its own design t 
part If experimen \ ICT V al rt D t be etched-wiring radio. Body-taped 1 
costs will be alm halve ) ising ( c on only o D to mm re re the onl omponent 


insertion head t, form, imsert 


ick mn much the ime way as other in-line machine 


Body taping 1 till cheaper b ul one ler ( ( lopment of a batch-loading wket-insertin 


tape is needed ith bod i t t iutomatic assembly machines has been announ 


tap hold ti | in xtreme rature nad Kleo ¢ orp With minor adjustments its Syntron \ 
humidity and yet » free withe ng ict clevator will handle and orient a number of different 
ct Orientation is by 
KCt 


Market for Assembly Machines. 


mip Ma hin ha 1} Wh averapye 


j } 
} 


ill handle the present requirement 
| 
nausti [his estimate may 


nt survey by Sta 


BELTING—Resistor-inserting head on RCA’s United Shoe assembly 
machine, showing pallet for rectangular video i-f board and sal- 
vage-bin chute for taped cut-off leads 





Speed 


Board 
feed 


Board 
transport 


Timing 


Heads 
Cutting 
axial leads 


Forming 
axial leads 


Leading 
axialtead 
components 


Method of 
clinching 


Leading i-f 
transformers 


Comparison of Three In-Line Automatic Assembly Machines 


Six machines in 
under construction for 


44-stat 
Oct. delivery to RCA 


12 beside per minute 


‘Automate feed by ouliag hom bot- 
tom of single stack of etched boards, 
without ~ =A 


Wiring booed slides on rails, ‘without 
pallet. Air cylinder moves rod run- 
ning length of machine, re 
bars that come up to move eac 

to next station, then retract and return 


Second master air cylinder moves 
machine-length rod having cams that 
pull down side-rail segments at each 
station so as to bring two reference 
holes on each board down onto con- 
ical positioning pegs 


Eleculcel timer contvele solenoid 
valves in air cylinder lines 


Dene by  Incention head. Cut leads go 


down chutes into scrap box at rear 


Done o by imenion head just before 
insertion 


Batches of 95 « or more in conuguted 
cardboard sleeves as packed by ven- 
dor are d into raceway on 
head. Body-belted capacitors in 20” 
strips are similarly dropped. May go 


to ody-belting on reels later 


Roll- -over clinch in any direction by 
pushing leads down into c 
anvils, End of lead bites into wiring 


Plan to: use eupendable or soussle 

tubular magazines, with leads project- 

ine through longitudinal slots, loaded 
y ven 


Magazine feed now. Separate Syn- 
tron setup orients 7-pin sockets by 
missing pin and loads magezines 


Plan to use body te ing on reels U Un. 
shielded units will have cardboa 
sleeves to permit teping 


— rails easil edjusted bon 24" to | Shift front ‘tail ond. front conveyor 


New single-rail machine removes 
ich limitations 


7 change needed up to length limit 


Added in oenias section havin 
their own extension rods for Cosa 
tran and positioning. First sec- 
tion has drive mechanism 


RESISTOR AND 


Angled or complete roll-c -over + clinch 


General Mills 


Que machine in operation at IBM's 
N. Y. plant; three more 
construction to fill orders 


20 to 30 boards per minute 


Automatic feed b 
bottom of one 
boards on 

Boards may 


Board slides on rails, without pallet, 
and is from station to station 


by spring-loaded fingers projecting 
from two-cha 


dropping from 
eight stacks of 

turret, without pallet. 
ve terminals 


in motor-driven con- 
veyor having differential drive con- 
trolled by master cam 


Board ing dog comes up in 
between chains of conveyor at each 
station. Board is accurately posi- 
tioned and clamped by ing action 
as conveyor stops, References for 
positioning are one long side and 
point at one end of boa 


Cams on variable-speed motor drive 
system control starting and stopping 
_system control conveyor and heads 


Leeds are ext belerchend by exto- | Des 
matic magazine loading machine 


Same 


Magazines are ‘ood. “Each head has 
eight-magazine turret that indexes 
automatically as a magazine empties 


in any direction by pushing leads 
down into anvil, or wining clinch by 
moving fingers under board. Conical 
wrap- sleeves on leads elimi- 


nate need for clinch on IBM machine 


Plan to use magazines » ond grip short 
leads to insert or, when permissible, 
spread out long leads for handling 
like axial- lead components — 
Maesseiee feed. Sockets are » edented 
beforehand by automatic magazine- 
loading machine 


Plan to use magazine lead . 


chain to take boards from 2” to 10” 
wide 


_ change needed up to length limit 
10 


Added | in fees station sections. First 
section has drive mechanism providing 
power and control for up to 50 stations 


United Shoe 


Five machines delivered, including 
two to RCA and one to Emerson; 
additional machines under construc- 
tion to fill orders, one of which goes 


to Stromberg- Carlson 


20 to 30 boards per minute 


Automatic feed by pushing from bot- 
tom of single stack at input of ma 
chine, for automatic loading into 
aluminum pallet 


Sead. -carrying pallet is moved by 
two narrow motor-driven wumsoves 
belts that run continuously. Closed- 
I pallet return system running 
ae machine requires only eight 
more pallets than stations 


Each pallet hae projection on one 
side and two positioning pins. Dia- 
phragm-type air cylinder moves ma- 
chine-length rod that cams pallets 
sideways to (1) engage pallet posi- 
tioning pins in V-notch and flat of 
side rail and (2) raise each pallet 
about 1/16” above belts 
changing setting 


 Tanieg adjusted b 
elay switch 


of conveyor time 


One i per ‘station 


Dene by insertion head. Cut leads 
and taping go i into scrap box 


Lead- belted rocks 4 are wed, holding 
2,500 \4-watt resistors. Belt is pre- 
pared beforehand by machine, using 
four strips of adhesive tape in pairs 
with leads between to give appear- 
ance of chain 


Angled or eociplete roll- -over clinch 
in any direction by pushing leads 
down into anvil. Plan to use wiping 
anvils on disk capacitors and on large 
components having lon — that 
might b buckle if pus ed 

Plan to use bulk feed from hamper on 
head, with 7/32” leads spaced 0.250” 
or 0.375", oriented in head 


Plan to use Syntron feed from hopper 
to head, with orientation in head by 
missing pin 


Plan to use eupendable paper maga- 
zines, with units oriented by vendor 
or oriented on head 

Pallets take cnveeel sizes s af panera 
Standard pallet takes boards up to 
5" wide and 10” long, aD ~ a 
Pallets are desi nad to take covers! 
lengths of boards 


Added in two-station sections. Extra 
lengths of belt are spliced in with 
ordinary belt clips. One machine 
will have 56 stations 





te 


TERMINAL INSERTER—Pushbuttons change pattern by which 
up to 41 interconnecting terminals are inserted simultaneously 
in wiring board by Berg machine shown on front cover 


the break-even point for in-line a embly machines can be 


50 board his 
at by balancing the cost of 
cost of ti 


as low as urprisingly low figure is arrived 


machine s¢ tup 


changing a 
ining workers for 


yard cd igh 


igainst the hand assembly 


ind inspection of a new 


Almost every 
external connections that can 
solved by 


External Connections for Wiring Boards. 
etched wiring board requir 
not be made by dip-soldering. ‘Thi 
means of special plug-in connectors, but more often the 


is sometimes 


connections are made conventionally by soldering to tet 
minals inserted in the board before assembly of parts. 
; that automatically 


with manual posi 


I'he commonest procedure uses 
feeds 
tioning of the 
operation by setting the board into a metal template having 
located 
fitting over a positioning pin on the 


1 pre 


and inserts one terminal at a time, 


wiring board. Some firms speed up th 


ippropriately grooves and holes underneath foi 


anvil of the press 


Admiral used this technique while awaiting delivery of its 


fully 


iutomatic terminal inserter 


loaded 


wire 


A manually 
terminals for Keller 
it RCA’ 


VOI Opt I ited 


Semi-Automatic ‘Terminal Inserters. 


machine serves for inserting 


; in etched wiring board Indian 
apolis plant \ horizontal endl 
by a foot-controlled ait linder 
itors insert the te 


loaded, a board i placed over th 


operat d pre takes all ter 


wrapping toc 
chain onve 
metal holding fix 
W hen 


terminal 


Carrie 
tures in which the rmunal 
i fixture 1s 
At the next station an ai 
minals simultaneot 


F.velet Inserter. Wéith modification 


or lug-termin 
head One ¢ 
} - 


wOoare 


minor 
il eyelet machines can b 


yeletting 


rit il 
on United Sho 


for each evelet on a 


ire-te 


Thi hing 


Malco ‘Terminal Machine. ‘lo further mechaniz 
issembly of etched wiring boards for radio and t t 
Admiral recently installed an automatic terminal-inserting 
machine made by Mal lool and Mfg. Co. ‘Th 
ill insert up to 40 self-retaining t 


rine cy ke 


machine 


rminal Ihe complet 


of operation ond » that an operator 
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TERMINAL INSERTER—Malco unit for Admiral assembly machines 
chops required number of terminals from sprocket-hole strips and 
lets them slide down flexible plastic tubes into holes in board 


can turn out up to 20 boards per minute live more of 


the machines will be added shortly 


lerminals in strip form are fed from two large reels 


supported above the machine. For each cycle, a preset 


number of terminals is advanced across the anvils of cut 
off dies 
Descent of the dic 


strip, 


under air cylinder action severs the 


terminals from the allowing each terminal to drop 
into its own length of flexible plastic tubing. The 
ends of these lengths 


in a template directly 


lower 
of tubing are set into holes drilied 
over the desired terminal positions 
When a board is positioned accurately under this metal 
template by the feed mechanism, the terminals drop into 
the correct holes in the board. ‘The board transport mech 
anism then advances the board to the next position on the 
brought down by an air 


line, where a metal platen is 


cylinder to press the terminals into the board. The design 


of the pin terminals is such that they are self-retaining onc 


they snap in. ‘The machine can be built into an automatic 


issembly line, where it occupies the space of two ordinary 


insertion heads 


Berg ‘Terminal Machine. ‘The 
IBM by Berg Mfg 
pushbutton change of setup in inserting from | to 41 lug 
in etched wiring board Ihe 


bo ird pe I hour 


Autolug machine built for 
and Eng. Co. gives 


practically instant 
operating rate 1 1,380 
wv each of the 


needed ] ich 
strips the 


Lhe machine us one 
tl po ible 


opel ition of the 


reel of lug strips fi 


positions in which a lug may be 


machine advances the desired 


length of one lug, pushes the wiring board down over the 


lugs, shears the lugs from their strips and crimps them 


Pushbutton 
that 


cng 


ranged around the machine act on plunger 
stop the feed of lugs 
iging the feed pivot on that particular lug strip 

stacked in a tray at the left side 
for automatic plunger feed from the bot 


at an undesired position by di 


Himpty wiring boards are 
of the machine, 
tom of the stack to the pre 
finished boards out 


position, thereby pushing 


and down a chute 


Single-Station Machines. Inherent flexibility is the prim 


quirement for efficient automatic a embly of extremely 
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LARGE 
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MECHANIGM 


as 
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HEATED 
ANVIL } 


4-- INSERT 


5-- CLINCH 
AND SOLDER 


COMBINING SOLDERING WITH INSERTION 


ORIENTING 
AGA 
TUBE MAGAZINE HEAD 


SOCKETS 4 


ORIENTING / 
HEAD /f 


“ATTACHING 
HEAD 


REVOLVING 


INSERTING 
: Pile” TURRET 


HEAD 


REVOLVING | 
TURRET 


TUBE INSERTER 


PHOTOELECTRIC 


SOCKET TEST 
COMPARATOR 


CONNECTORS 
LENS 


PHOTOELECTRIC REJECTS . I L/ REJECTS 
w jHECK : ' (= 
* . TEST fib, 

oe EQUIPMENT || prrfimistssasaiauart ~~. 
{ SCANNING 
DISK 
CONTACT 


Ciyw 
eee Pe ee 
PROBES 


ETCHED 
TEST STATION 


‘ 


' 
SPRING 


LOADED 
WIRING LIGHT 


BOARD SOURCE 
HOLE INSPECTION 


IDEAS FOR MECHANIZATION—A look into the future, as sketched by engineers of Stanford Research Institute and Melpar. Retractable 
steel pegs that come up in sequence to serve as stops for wiring board are one solution for single-station positioning. Hot-iron soldering of 
heavily tinned leads at insertion time is technique now being tried as alternative to dip soldering 


TERMINAL INSERTER—Air cylinder presses terminals into board 
after they have been manually loaded into steel fixtures riding on 
oval stop-and-go conveyor in RCA television plant 


board 


The ultimate in flexibility 
is achieved when only the input materials and a memory 


The 


cmiauto 


hort runs of wiring 


cdlevice 


need be changed to produce a new design 


memory can be m the form of a template for 


matic operation or a punched tape, punched card or 


magneti tape 
tation 


tation 


for completely automatic assembly at a 
single 
to the 


board to the correct position for each 


The memory device brings the components 


in correct sequence and moves the wiring 


lerris-Wheel 


MCwmOry 


Machine, One example of a template 
that used by GI Light Military 
klectronic Equipment Department in its Utica, N. Y. 
fll orders. Axial 
lead components are cut, formed and loaded into formed 
tecl magazines 


that take 


machine is 


plant to mall-volume 


military electronic 


beforehand by a 


preparation machine 


up to Phe 


components at a time magazines 


152 


_ 


‘ 


Wa . 


SINGLE-STATION MACHINE—Stylus-on-template component 
inserter at GE's Utica plant. Each time stylus is lowered into 
new hole, new magazine indexes into position and feeds 


loaded 
wheel, a template i placed in position and a wiring board 
is loaded onto the table As the operator guides the stvlu 
into each hole in turn of thi in the template, th 
hift whicel indexes to 
magazine fed to the head for 


are then onto a huge drum resembling a ferris 


PTOOVE 
wiring board correspondingly, the 


a new ind a component i 


insertion and clinching 


Melpar Machine. 
machine for short production runs is that being constructed 
by Melpar under a Bureau of Ships contract. ‘The 
model inserts six axial-lead components in an etched 
solders the 
gramming, the machine will select the required component 
transport it to th 
nsert the lead 
with a heated any 


Another example of a single-station 


present 


ing wafer and joints. Under punched-card pro 


from one of six storage hopper 
leads, 
leads 


insertion 
vafer hol 
il that al 0 solders 


station, bend thre in the 


then clinch the 


September, 1955 — ELECTRONICS 











etched wiring on the bottom of the wafer. On 
h su ding cycl other component is selected from 
th n 1 diff it hopper and similarly inserted and 
iIdered t ) tioning of the wafer b 
in alr-actuated servo system 
Ihe operating rate of the machin econds per inset 
tion or about | ids per wafer. Changeover for a new 
a 1, Involvin hanging all component part ill water 
ind the punched rd memory, takes about 5 minutes 
Ih requ d amount of Ider for ichieving 1 good 
joint is provided by electroplating an 8-mil layer of solder 
over the copper foil in the pattern of the desired wiring 
Ih older then ser is the resist for etching out the 
unwanted coppel 
\s present onceived, the Melpar machine 1 quires 


ill hol 


planned for combining the 


that tinned evel 
Other machines at 


ul ed ill 
waters 
ind testing 


into subassemblic them to complet the pro 


‘rammed assembl tem 


GE-Signal Corps Machine. Working under Signal Corps 


ontract as a logical continuation of this agency's Auto 
Sembly system, GI now has in operation practically all 
of the individual machines that make up an automatic 
component assembly tem Phi ingle-station svstem 
uses punched card programming, and will be completeh 
iutomatic through dip oldering and test when fed with 
the required components and etched wiring board 

Ihe system is unique in its use of individual carrie 
for the components, with the carriers in turn going into 
magazine 

The wiring boards travel through the machines on 
pecial metal pallets designed to take boards ranging from 
one inch square up to § 12 inche 


he component preparation machine 1 part of the 


load the carrier lor axial-lead com 

utting 
holds 20 carriers, and 
in batches of 20. As the 


cach pallet in turn up to the 


tem, serve to 
ponent this invol ind forming also 


Kach magazin boards are put 
board feed 


insertion head, the pallet and 


through sem bring 


head ar ervoed to the proper position for receiving the 


When all twenty 
punched card memory tak« 
the empty magazine next full magazine 
the head and the pallet eid tem to the 
tions for that then re peat the recycling of the 
20 board 

When the last component has been placed on a board 
its pallet is routed to the automatic dip-soldering station 
Here the board i prayed with flux older 


component from it ITTICc! Carriers are 


empty, thi over to 


remove 
bring in the crvo 
correct pos! 


ompone nt 


dipped ill 





cooled, then passed on to the automatic test station. ‘Tested 
hoard 1 iutomaticall L¢ epted i ted, then di 
charged from the system 

While in the solder bath, the board is vibrated to bring 
the older into more intimate contact with the joint 
Vibration is continued while the board is tilted up from 
the solder bath, to remo KC older while still molten 

Module Machines. Project ‘Tinkertoy has gone thre 
wal Basic research nftinu it the National Bureau of 
Standard th tape printed resistors 1 

ing particular 


At ACH Electre 
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SINGLE-STATION MACHINE—Programmed system, under con- 
struction for Bureau of Ships by Melpar, will have punched-card 
control of magazines and air-servo positioner. Present model feeds 
board automatically and inserts choice of six different components 
at six positions on board in sequence. Clinching anvil is heated for 
self-soldering. Pushbuttons permit manual operation 
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SINGLE-STATION MACHINE—Component preparation and test turret of programmed assembly system now being constructed for Signal 
Corps by GE. Wiring-board pallet and component carriers in magazine are shown alongside. Punched cards control automatic loading of 
specified components into carriers and cycle boards through insertion station until each magazine in turn is emptied 


et up for producing modules 
Machinery of new design, 
streamlined for economical commercial production with 
1 reported production capacity of 500,000 modules per 
month. Both DuMont announced 
plans for use of the modules in forthcoming tv sets 

The ACI retain the original ceramic wafe1 
stack but now mount in a single square hole in an etched 
board. ‘The squar 
ocket on the top plate, are pushed up into the square 
hole from below, and a four-blade tool is used to bend the 
riser wires down onto the corresponding etched wiring on 
the top of the board. After masking the socket holes, the 
board can then be dip-soldered conventionally 

Aecrovox has leased the original Arlington, Va 
building plant from NBS 


program 


commercially under the 


tradename Compac here is 


Emerson and have 


modules 


wiring 12 riser wires, surrounding a 


module 
It plans to conduct a research 


aimed at evaluating both the commercial and 


military market for module 


erving as single stage 

Aerovox cites th« 
reliability record of equipment already in use embodying 
modular construction. Along with ACF’, the firm believe 
it is possible to produce a module that will sell for approxi 


mately the same price 


As reasons for going into modules 


is equivalent components puré hased 
individually 


Single Insertion Heads. Single heads mounted for bench 
use in conjunction with manual positioning of etched 
wiring ivailable by Mill 
‘These can be operated by foot power 

solenoid or by the same 
in-line as 


boards are 
and United Sho 
by an electric 


being made General 


air cylinders as ar 


used on the embh 


machines 

With the head appropriately loaded, the operator places 
ifter machine for insertion of 
a component, until the entire batch has been run through 


one board another on the 


COMPARISON CHARTS—Statistics compiled by Stavid Engineering for Navy's Bureau of Ordnance compare floor space requirements 
and output rates for various production methods. Hard assembly of etched wiring boards on conveyor takes least floor space because one 
person does work of four to six machine stations. Even with 1.4 hours setup change, in-line machines are faster for runs over 50 


PRODUCTION RATE 


| BASIS OF COMPARISON ASSEMBLY OF 48 
COMPONENTS ON ETCHED WIRING BOARD 

+-FOR DIP SOLDERING NORMAL SET-UP 
CREW USED (6 FOR IN-LINE MACHINE 

+- AND 4 FOR OTHERS) -+ t 


AREAK-EVEN POINT iS’ 
\ UNDER 50 UNITS 





a 
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MODULES—Now under Aerovox management is this Arlington, 
Va. module-making plant originally built by NBS for Project 
Tinkertoy. Commercial market for modules will be explored 


She then reloads with the next component and run 
boards through again, 1 peating th O is often a 
Various fixtu 


ositioning of th 
I 


nece iT\ 


rtion head 


SRI Insertion Head. A_ basi 
by Stanford Research Institute 


minute, with automat mad 


vill give up to 


ponent imsertions | 
of the board along on for up to ten position 
must be cut to length beforehand Uh pilot mod 
the head requires mani il loads but magazin 


can be readily added 


Minn-A-Matic Insertion Head 
machine for body-taped axial-lead 
delivery early this fall by Minnesota Eng 
ombines drillin it inserting and 


run through 


Mponel 


roduction 

Boards are inserted ib] top and the ma 
hine is actuated | r edal Thi 
lamp the board, run vo drill rough it from the left 
vhile the leads of re cut and formed at th 
right, retracts the drill erts the leads into th 
freshly drilled hol ind clinch them flat agan 
viring pattern with viping arm Correct hole alignment 
with the leads is thu ured. An of clinch, length of 
clinched tab and length of leads are all adjustable for 
flexibilit 


machine then 


Cut-and-Clinch Machines. Manual insertion is combined 
with automatic cutting and clinching on air-actuated ma 
chines used 
inization in RCA’s BI 


erator inserts from ! 


in large numbers as an interim to full me 


mington, Ind. plant. Each op 


n components on the 


manually aft lead 1" 
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MODULES-—Insertion head for installing modules on etched 
wiring boards, developed at ACF in Alexandria, Va. plant as 
part of program to make product economically attractive 


SINGLE HEAD—New General Mills unit designed for bench 
use, with wiring boards being fed in and positioned manually. 
Leads are clinched automatically after insertion 
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SINGLE HEAD—New General Mills unit designed for bench 
use, with wiring boards being fed in and positioned manually. 
Magazine or belt feed can replace present manual loading 


through mating holes in a large 


that serve as the 


board and 


through the 
metal plat 


underneath cutting and 


clinching dic 
When het quota of part ha 


been loaded, the operator 


presses a foot valve. ‘This operates a vertically mounted ait 
vlinder which low al contoured rubber pad to pu h the 
newly inserted componcnt firmly down on the board. An 


interlocking horizontal vlinder then moves the shear 


‘ir ( 
from right to left under the 
le id 


ng blade acros: board, to cut 


ind clinch all the imultaneously, ‘The operator then 








& 
, ~~), 
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SINGLE HEAD—Basic heads from United Shoe’s automatic as- 
sembly machine can be «sed as bench machines by adding a 
foot-treadle switch to actucte solenoid-operated control valve 


passes the board on to the next machine iv the line for 


insertion of another group of part 


Components are inserted in groups to give the advantage 
of a short time cle and unplif the design of the 
clinching die. ‘This die bends all leads in the same direc 


tion at any given position By i number of machine 
fixture oriented differenth 


ippropriately for 


using 


each with its board-holding , and 


ich machine 


of direction 


choosing compone nt 


leads can be clinched in the riety 


by the 


required 


ct hed Vviring 





CUT-AND-CLINCH MACHINES—After components are bent and inserted manually, air cylinders on these RCA machine setups push 
them down and then cut and clinch all leads in one operation. Each operator loads about half a dozen parts, then passes board on to 
nex station, At right, board is being loaded over cut-clinch blade. Foot-operated valve initiates air cylinder sequence 
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4. DIP SOLDERING 


Two complex machines now under construction will hook up directly to 


assembly machines for completely automatic fluxing and soldering. 


Simpler machines, already in use in many plants as another interim 


step to mechanization, do the same job when loaded manually 


ip soldering is in itself mechanization though 


hundreds of 


even 


done by hand, because 


dozens or even 


joints are soldered simultaneously. For 
interlocking factors 


content, temperature 


cc? 


ful dip-solder 


four flux, 


ing, must be compatible 


evele. ‘To 


varied one at a 


solder 


and time find a 


hould be 
ults 


compatible combination thes 
carefully 
I'he solder is invariably 60/40 


time whil 


ob CIving re 
which is near enough to 
the eutectic point to permit lowest soldering temperatures 
‘The exact temperature is 


be held 


currently 


not critical in itself, but should 
thermostatic control 
ibout 440 F to 
from 2 to 10 
tarted by 
instant of immersion, to sound an 
Consistently 


ture contribute to good dip-soldered joint 


constant bi lemperatures 


in use range from ibout 510 F, 


ind immersion time seconds 


i foot 


rang 
Several plants use timer it the 
end ot the 


ind tempera 


switch 
it the 


uniform time 


ilarm 
selected interval 


Dip Soldering Machines. Westinghouse has seven auto 
in its Metuchen, N. J plant 
different designs, all requir 


ing manual loading and unloading at the 


matic dip soldering machine 
hese employ four distincth 
present time 
All handle unclinched components that are currently in 
serted manually 
will b 
with the 


machines 
tarting 


on moving conveyor linc I hie 


cl scribed i) so rs¢ hronologi il order 


newest de ith 


Floating-Board Soldering Machine, On 
hele hine ha 


Weestinghou 


four apart 


tation 
head. ‘Thi 
wiring board supported in 
loaded at the first station 
90 degrees and drops the board down over the 

Next, the board ; 
it floats on the surface 
make the 


ingle ; 


90 degree round =the 


central indexing machine takes a large t 


After 


COMmCS up 


1 metal pallet being 


1 carrier arm wing 
pray-fluxing 


tation into the 


lowe re d 


of the 


board enter 


older pot 
iin like hooks 
ind leave the solder 
o that all joints get equal immersion 
leflon 
older to push the 
blade then 


where older ( 
on the carrie 
it different 

An air cylinder 
blad 
dro over th 


to clear the 


control] 
urface of the 
edge of the pot Ihe 
troke 


under timer OVE i 


Wipe! cross the 
raise 
solder on its return 
Up-and-Down Soldering Machine. A machine used on 
wired Westinghouse tv chas 
le, but the chassis is held flat 


1 rigid machine 


an earlher conventionally 


likewise has a four-station 
it all times in irm of the 


with it 


i hold r on 


Ihe entire center of the machine, four pro 
| 


ELECTRONICS — September, 1955 


DIP SOLDERING—Four-station automatic machine in Westing- 
house plant has individually pivoted carrier arms that first lower 
board over spray-fluxing station, then float it on surface of solder 


jecting arms, | ur cylinder 


ind rotated by 


moved up and down by om 


another cylinder, Fluxing is achieved by 


immersion in a pool of liquid flux. ‘The chassis is dropped 
traight into the solder pot and similarly lifted straight out 

Ilip-Flop Soldering Machine. lor radio boards, Westing 
house us 


flips back 


and 


| 
a two-position machine in which a single carnes 


ind forth through the air between the fluxing 
tation At the end of the 
out of the solder slowly enough for manual 
ill other Westinghouse operations, th 
inserted without clinching the lead 
lor the greater part of its travel through the an 
fluxed chassis passe blast of hot an 


ir bubbles out of the 


oldering oldering cycle 
the arm rises 
unloading As im 
parts are underneath 
1 newl 
through a to drive 


flux 


Sector-Scan Soldering Machine. ‘thi 
Westinghouse machine, 
irm that 


fourth type of 


also used on radio sets, has a single 


carrier wings 90 degrees back and forth horizon 
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| STATION STATION | ey 
SOLDER CLEANING 


~--OUTPUT OF AUTOFAB STATION STATIONS 


tally between the soldering and fluxing station. In this early 

design, onl thi oldering operation 1 iutomatic, even 

though th irricr swings over the fluxing position Lhe . 
operator places th pallet-load of boards over the fluxing 

tation directly, not on the carrier, for spray fluxing. ‘The 

boards are then set over a hot-air drum alongside the ma 

chine to dry the flux, before being loaded on the carrier 

for transport to the soldering station 


Conveyorized Soldering Mach'ne. A dip soldering ma 
chine called the Autosol, designed by ‘Tag Design for IBM 


to use with its Autofab assembly machine, is now under 





DIP SOLDERING—Machine soldering can be done in many dif- 
ferent ways, 0s illustrated by these two Westinghouse designs. Flip- = "tion by General Mills, This will mount at right 


flop version above handles three radio boards at a time, for spray- mgles to the output end of the Autofab and will b 
fluxing at one end and soldering at other end after 180-degree driven by it through a couplin haft running the entir 
upward swing through hot air blast. In up-and-down version below, leneth of the soldering machine. Two staink teel con 


entire central head moves up or down and rotates 
or chains running acro the top of the machine 


vill carry the pickup fingers for the wiring board 

Kivery three seconds a set of fingers tak 1 finished 
board from the assembly machine. At the flux station 
brushes rotating in a pan of liquid flux apply flux to th 
wiring board 

Ihe boards next pa through a pre-heat station that 





DIP SOLDERING—Locking oscillograph wiring board in carrier 
of trolley-car machine used by DuMont. When car is pushed to 
soldering position, hydraulic lift brings pot up to board 


September, 1955 ELECTRONICS 








DIP SOLDERING—Comparison of design sketch with final ap- 
pearance of completely automatic Autoso!l machine designed by 
Tag and constructed by General Mills for direct coupling to 
output of Autofab machine at IBM’s Kingston, N. Y. plant 
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DRYING (7 ~£ UNLOAD | 
STATION f “STATIONS Ae 
} » y oo 
dries the flux to a tacky state, then dip down again into 


the solder pot. The solder level in the pot is appreciabh 
than the edg f the pot this 
right 
over the edge of the pot with a Teflon wiper blade mounted 


higher Utilization of 


} 
meniscus phenomenon permits wiping the dross 


on the conveyor ahead of each finger assembly 


After soldering, the board moves 
rotating in a pan of flux 


over 120 nylon brushes 
olvent for cleaning, then through 
At the end of the 

to release the 


| hot-air drying chamber machine the 


fingers are opened by cam board into the 


output « hute 


‘Trolley-Car Soldering Machine. In DuMont’s version 
of a 


moves the as 


oldering machine, a 
»¢ mbl d 


board into position over the 


vheeled pallet rolling on rails 
cathode-ray oscillograph wiring 
older pot. The pot is then 
brought up to the board hydraulically. The height of the 
o the terminals are in 


between the solder and 


solder pot is precisely controlled 
the solder but there is an 


the wiring board 


pact 


olde [ 


between etched wire 


only to 


Selective Dip Soldering. Application of 


joints minimizes chan yf short 





ichieves such selective 


oldering by placing a pre-punched sheet of adhesive mash 


and cut older cost One firm 
ing paper over the entire etched wiring pattern after a 
embly, so that only the joints requiring solder are exposed 
Che mask is stripped off and discarded after the 


operation 


oldering 


of the 
joint 


Another technique involves placing at the surtac 
having drilled holes for 


older from reaching the etched wirin 


older a metal plat each 


I'he plate prevent 


iway from the joints. A variation of this method us¢ 
vertically-moving pipes in the solder pot to bring sold 
up to the joint 

Double-Dip Soldering. RCA consistently uses two solder 
pot Ihe first immersion is done rather quickl ind 
erves to make perhaps three-fourths of the joints sati 
factorily. Just before transferring the wiring board, th 
operator wipes a large cake of beeswax over the surfac 


of the 
used in the 


econd pot a few times. Somewhat longer immersion 
econd pot, which is held about 10 1] lowe 
in te mpet iturc, to comple te the re of the 


and give good buildup and filleting of th Ider at the 


maimader jount 


joint 


5. AUTOMATIC TESTING 


Ingenious machine setups today measure and record electrical char 


acteristics of dip-soldered printed boards and finished equipment 


automatically. 


The operator merely connects and disconnects the 


equipment, then tears off paper-tape results of the automatic tests. 


FX wiring boards are particularly adaptable for sem 
automatic test setups. ‘The boards are set into fixture 
that 


ippropri ite 


tionimg over 


for precise po 
apply correct operating voltages and take off 


pring loaded contact 


output voltages for a performance test 
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\s an example, in on Westinghou etup the dip 
oldered i-f board is slid vertically into the test fixture and 
eight horizontally mounted captive screwdrivers are run in 
two at for the i-f 


Iin-soldered tv boards are tested n m ifomat 


1 time ilignment 





AUTOMATIC TESTING—Setup used by GE at Utica. After oper- 
ator clamps board into fixture ot right, CTI machine runs off 
electrical tests and prints results on paper tape at left 


ups at RCA Phre 
positions are u ually provided, to give thi required pre 


Indianapolis and Bloomington plant 
heating before test and alignment. A board is placed over 
pring-loaded contact positioned to mect with the desired 
etched wiring. A then 
ictuate spring-steel fingers that press the board down 


points in the lever is moved to 


Automatic Circuit ‘Testers. A single automatic clectrical 


test machine in GE’s Utica, N. Y. plant is currently hand 
ling 107 different types of etched wiring board as 
semblies at the rate of about 3,000 assemblic per weck, 


with one nontechnical operator. ‘This CTL Supertester is 
programmed unit performing up to 400 
These tests 


stances, um 


1 seque ntialls 


eparate tests on a wiring board assembly 


leakage 


voltages 


continuity, 
tatu 


Kach type of assembly requires an interconnecting har 


includ resistances, re 


pedances and 


ness and an adapter box containing standard comparison 
units. When a test falls outside of the tolerance range, 
it) ilarm sound ind anh asso ited device print 


on paper 
tape the number of the test that failed 


issembly i 


Average processing 


tine per » minutes minute 
for the former 
Before automatic 


100 was found to have a defect that got past the 14 check 


as compared to 45 


manual test line using 14 Foster analyzer 


using the tester, about one board in 


ind repair operators, With the machine, only four board 
failed in the final unit installation, and these were found 
to contain components that were broken after test 

An automatic testing machine for checking electrical 


connections and circuit resistances has been developed by 
IBM at Endicott, N.Y 
trols the sequence of operations and the resistance limits 
for cach test. ¢ 


Pun hed-card progi hing con 


id feed rate is 50 pairs of cards per minute 
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AUTOMATIC TESTING—Completely automatic GE test ma- 
chine for finished military electronic equipment is programmed 
by punched tape. Result is recorded on tape by Clary printer 


giving 50 tests per minute on an etched wiring assembly. 

Automatic Performance ‘Tester, Final performance test 
ing of complete equipment has also been mechanized in 
GE’s Utica plant 


programmed by an endl 


[he machine used for this purpose is 
loop of I lexowriter punched 
four different clectroni« 
etup. ‘The 


tape, so arranged that as many as 
random on the on 
until it comes to the test 
then proceed to test it 


plug-in facilities for up to 


units can be tested at 


machine will sean the 


tape 
unit connected 


hic prototype tester ha 


program for thre 


seven different measurement devices, one readout instru 
ment and a termination unit containing signal source 
and loads. ‘These are all arranged for automatic setup in 


accordance with the instructions coded into the punched 
tape by engineers beforehand 
Complete performance evaluation of a unit takes about 


’ minutes, which includes ictual values on a 


Clary 


recording of 


printer. ‘These must be compared with tolerance 


limit data to determine whether the unit i 


for troubl 


passed or set 


isicle hooting 


key to 


ized electronic production li 


Conclusions. ‘Ili uccess in all types of mechan 
in flexibility—the ability to 
change over quickly from one wiring design to another 
with a minimum of down time on the equipment 

here is danger in the temptation to overproduce onc« 
moothly. New de 
maintenance of a continuing, un 


befor ile ; 


must team up with engineering and produ 


in automatic line is running igns are 
iturated 


and market research 


essential for 
market. Mor 


cle partment 


than ever 


tion mn planning the optimum economic time schedul 


for their firm on its path to mechanization in production 
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FIG. 1 


UMMARY 


Typical binary adder developed from pentode tubes FIG. 2 


Binary Add 
High-Speed 


1O0O K 





Binary-adder tube 


K+21000 


100 K 


replaces array of Fig. 1 


er Tube for 


Computers 


Special-purpose electron tube has all required binary-addi- 


tion functions self-contained in single envelope. Outputs have sufficient 


power to insure sharp rise times with fast operational speeds and will directly 


drive similar following tube without additional amplification 





HREE-INPUT binary adders are 
[alae developed by 
combining a number of simple ele- 
ments or gates which have the re- 
quired functions: and; or; inhibi- 
tor. This 
complicated circuit of tubes, diodes 


generally results in a 
or relays. 

A typical adder developed from 
pentode electron tubes is shown in 
This makes an excellent 
However, the complete ar- 


Fig. 1. 
adder. 
ray must be repeated for each digi- 
tal place to be added causing the 
number of components to become 
large, especially in the case of a 
several-place parallel binary adder. 

All of the functions of the array 
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Experimental tube is sealed in T-9 bulb 
with 1l-pin neosubmagnal base 





of Fig. 1 may be accomplished in 
the single BG2 binary-adder tube 
illustrated in the photograph. 

A schematic of the tube structure 
and associated circuit is given in 
Fig. 2. 

The mount structure consists of 
a central flat cathode surrounded by 
two half 
plates. 


sections of grids and 


A, B and C, 
are internally connected to control 


Three grid inputs, 


grids in both halves of the tube. 
These grids are externally biased to 
cutoff through grid 
R, and R, 


Two outputs are provided. 


resistors R,, 


Plate 
P, produces a negative sum pulse 
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FIG. 3—-Inhibited sum pulses and through carry in sample addition (A); sum pulses 
in sample addition (B) 


in the event A, B or C is opened by 
a positive signal, The carry output 
produces a positive signal identical 
to the input signals, in the event 
any two or all three of the inputs 
are opened. During a double coin- 
cidence, however, no sum signal is 
produced, On a triple coincidence, 
both sum and carry signals are 


produced, 


Operation 


In the left half of the tube, as 
shown in Fig. 2, there is an acceler- 
ator grid which plays no part in the 
dynamic action. Following this is 
a set of three compound control 
grids so arranged that no electrons 
are gated to P, unless there is a 
double or triple coincidence of in- 
puts on grids A, B and C, The 
output signal developed on P, is dif- 
ferent in these two cases. On any 
double coincidence, one third of 
the grid area is opened, which pro- 
duces a 20-volt negative signal on 
plate P,, 

On a triple coincidence, the en- 
tire grid area is opened, produc- 
ing an approximately 60-volt nega- 
tive signal on P,. 

Kither of these two signals is 
sufficient to cut off completely 
inhibitor grid G,,, in the right 
half of the tube. These signals are 
shown on the feedback loop from P, 
to G,,, a8 waveforms X and Y and 
enter G,,, through the blocking ca- 
pacitor. These signals are also 
offered a path from P, to P, across 
the IN56A diode. However, the 
positive end of this diode is biased 
20 volts negative with respect to 
the no-signal voltage on P,. The 
small signal X from P, cannot cause 
any potential change on the P, or 
sum output since it does not exceed 
the bias. The large 60-volt signal 
Y is able to override this bias re- 
sulting in a negative difference sig- 
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nal Z on the sum output. 

Grid G,,, is biased to cathode 
potential and is therefore normally 
conducting. Following this grid is 
an accelerator element which is con- 
nected to a high positive voltage 
through a 2,700-ohm load resistor. 
This is the carry element. It draws 
current in the normal condition and 
hence is negative with respect to 
B+. Following the carry element 
are three signal grids, internally 
connected to the ABC inputs, which 
are normally cutoff, 

Electrons which drift through the 
carry element are gated to P, if any 
of these grids are opened. Thus 
any single coincidence on A, B or C 
will produce a sum signal on P,. A 
double or triple coincidence will also 
tend to produce a signal on P, ex- 
cept that the negative signal pro- 
duced on P, inhibits the electron 
flow by cutting off G,,, as has been 
previously described. Thus no 
sum signal is produced on P, at any 
other time than on a single coin- 
cidence. 

Since a sum signal is required on 
a triple coincidence input and this 
is prevented from forming directly 
on P, because of the inhibiting, it 
is derived as the signal Z across the 
diode as described. When G,,,, is 
driven negative on either a double 
or triple coincidence the carry ele- 
ment ceases to draw current and 
goes strongly positive. This pro- 
duces an amplified positive carry 
pulse capable of directly driving 
another adder tube input. 


Characteristics 


Since this tube is a digital device 
operating only in the regions of 
cutoff and saturation, the important 
qualities are clean cutoff and high 
electron perveance. Since there is 
no requirement that this be a small- 
signal device, a reasonable input 


pulse amplitude of 20 volts positive 
was selected as an operating goal 
and all signal grids were adjusted 
to give cutoff values of —12 to —15 
volts. The inhibitor grid has a 
somewhat sharper cutoff at about 

10 volts which contributes ma- 
terially to the rise time of the carry 
pulse. This section has an available 
gain factor of about 30. 

The carry element acts not only 
as an accelerator but as the output 
element of the most important sig- 
nal from the tube. This has been 
designed to dissipate continuously 
about 24 w at a current of 15 ma. 

Currents to plates P, and P, are 
approximately 3 ma. The static 
accelerator element ACC draws ap- 
proximately 10 ma or 1.5 watts and 
is designed to dissipate this power 
continuously. A 6.3-volt, 0.8-ampere 
heater is used. 

In a cascaded parallel-adder sys- 
tem the accumulation of delay in 
the carry is inherent and cannot be 
eliminated. This is so regardless 
of the components used in the adder. 
The delay arises from the fact that 
whereas the inhibitor signal and 
the sum signal are generated simul- 
taneously by the input signals, the 
inhibitor signal must take the time 
to charge another grid before the 
sum signal can be shut off. This 
action generates the carry which in 
turn must charge another grid in- 
put in the next stage. Thus there 
are two delays in series at each 
stage. If this carry must yenerate 
another inhibitor signal and carry 
in the second stage, it is now de- 
layed by a factor of 4. 


Delay Spikes 


The delay appears on the sum 
outputs as a leading-edge spike. 
Its width at any given output de- 
pends on the following factors: (1) 
the inherent rise time of the in- 
hibitor system; (2) the inherent 
rise-time of the carry system; (3) 
the number of previous stages a 
carry has traversed. 

The spike on the first 2° stage will 
always be small, since only the first 
factor is of consequence. On any 
succeeding stage it may be the same 
or some greater width up to (1) 4 
(2) + (3) n, where the nth tube in 
n Stages will be the worst case in 
certain additions, but in others will 
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be no worse than the first sum 
output. 

An example of this widening 
spike during the progress of a carry 
through several stages is shown in 
Fig. 3A for a worst case in adding 
Note the pro- 


portionate narrowing of the carry 


the binary 15 + 1. 
pulse in the 2‘ place. 

Another example of addition is 
shown in Fig. 3B, in which a carry 
resulting from the addition of add- 
the 2' 


place generates the sum signal in 


end and augend pulses in 


the 2* place. 

The measured carry delay with 
the type BG2 and 
mended circuit 


tubes recom- 


constants is about 
0.3 psec per stage, maximum. This 
would result in a worst-case spike 
of approximately 3 psec in a ten- 
stage adder. 

In the case of serial addition, as 
shown in Fig. 4A, there is no ac- 
cumulation of The 


very slight delay due to the first and 


carry delay. 
second factors mentioned above can 
slightly 
signal in the 


be partly compensated by 
overdelaying the carry 
feedback The 


will have somewhat narrower spikes 


path. sum outputs 
than even the best case of parallel 
This should 
greatly to the ultimate speed. 

This tube 


addition. contribute 


was designed speci 


fically to operate in a several-stage 
a-c coupled parallel adder similar to 
the circuit in Fig. 4B. In this set- 
up it was found to work at pulse 
rates up to 100 ke in a four-stage 
adder. However, if a larger number 
of stages were used the speed would 
be reduced to the point where the 
spike differ- 
entiated from the sum pulse. 


worst-case cauld be 

In a serial addition application, 
such as shown in Fig. 4A, a con- 
siderably faster operational speed 


can be obtained. 


Applications 


There some other logical 


functions aside from straight bin- 


are 


ary addition to which this tube may 
be adapted. .One of the 
Boolean anti- 
coincidence detector. For this ap- 
the and 
resistor needed and 


these is 
two-input adder or 
bridging diode 
not 


plication 
carry are 
the third input grid is biased perma- 
nently to C The sum plate, P,, 
will give the same outputs on A 

0 and B 0 as on A l 
B 1, 
A or B gives an output. Simultane- 
ously if 


and 
Only the anticoincidence of 
desired, the carry output 
could be used to separate the posi- 
tive (11) coincidences and the nega- 
tive (00) coincidences. 

Another added 


function may be 


= j}« T*ONE PULSE TIME 


sills 


SIGNAL 
| cetthttor [of nn 


[SYNCHRONIZED 
SERIAL SIGNAL 


GENERATORS 


SIGNAL 2 
GENERATOR — 


7) —- 
anne SSS — SUM 


= Wy “0 OUTPUT 


DELAY OF ONE 
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INPUT 


NEXT STAGE 
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— TIME (T) 


PULSE 
GENERATOR 


— INPUT GRID NOT USED 
ON FIRST STAGE 


FIG. 4—-Demonstration serial adder (A) and parallel adder (B), use BG2 binary-adder 
tubes. Seria] adder can have operational speed in the region of 1 me 
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with a fourth input on G,y. By 
biasing this grid to cutoff by re- 
moving the feedback loop from P, 
and applying a positive signal D, 
sum outputs occur on coincidences 
of any ABC inputs with D, but not 
on any ABC coincidences without 
D, and not, also with D alone. 

The tube 
an ABC 


feeding 


could also be used as 


coincidence detector by 


the P 
through a biased diode. 


signal to Gy 
This bias 
should be such that the small double- 
coincidence signal from P, will not 
cut off G 
tive 


, but the much more nega 


triple-coincidence signal will 
The carry output would then give 
ABC 


This signal will be in phase 


a signal only on an coinci 
dence. 
with the input signals. 

flip-flop 


can be 


Some interesting and 


oscillator circuits designed 


around this tube. Since the carry 
output is in phase with the signal 
fed back 


of the inputs with either d-e coup 


input, this may be to one 
ling to give flip-flop action or a-c 
coupling to give oscillation 

The following is an example of a 
different logical function which can 
be done in this way. Suppose some 
event could only be made to occur by 
the arrival of two elements A and 
B. Once started, however, the pres 
ence of either A or B would main 
tain the event and only the absence 


of both would cause it to cease 


This can be done with the BG2 
tube by feeding back the carry into 
an input, say the C input. Direct 


current coupling is assumed on both 


this feedback and the P,-G feed 
back loop. Since the carry element 
is normally negative, grid C will 
remain closed. To form an inhibi 


tor signal on FP, it is necessary to 


open two inputs. Therefore, in thi 
condition, nothing except a sum 


output will happen on either A or B 


input However, if A and B are 
both activated, the carry is formed, 
which now opens input ¢ Thus if 


either A or B drops 
still two grids open and the flip con 
dition will maintain. However, if 
0th A and B drop out, the system 


will reset to the original condition 


out, there are 


and maintain that way until another 
A-B coincidence 

This development has been spon- 
sored by an agency of the Depart 


ment of Defense. 
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Electromagnet Removes 





UMMARY 


Multiple-coil electromagnet driven by 25-kw amplifier at 


3 to 12 ke has been used by medical experimenters to pull brass, lead, 


aluminum or copper fragments from cat-eye vitreous in trays. Indications 


are that this can be developed into a device for use on human eyes 





Electromagnet for nonferrous metals is designed as aid to eye surgery 


YES penetrated by particles con- 
taining sufficient magnetic 
material are usually saved by the 
ordinary electromagnet; eyes pene- 
trated by fragments of nonferrous 
metals are commonly lost. 
Development of an electromagnet 
for nonferrous metals, first oper- 
ated on 60 cycles and used to pick 
up relatively large objects such as 
silver coins and copper rings’", re- 
sulted in a study of possible applica- 
tion to eye surgery, Tests were 
made on bits of brass, lead, alu- 
minum and copper suspended by 
threads, using an oscillator and a 
30-watt amplifier. 
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Results were promising but indi- 
cated need for relatively high power 
considerable frequency 
range. Facilities for testing at two 
kilowatts were provided. Using that 
equipment a 2-mm_ copper-wire 
clipping moved 3-mm 
through cow-eye vitreous in a tray. 

The Office of the Surgeon General 
of the Army became _ interested 
when it developed that about 25 
percent of the numerous eye injur- 
ies in the Korean conflict due to 
metal fragments involved nonmag- 
netic metals. 

The new electromagnet has been 
developed® to a point at which par- 


over a 


was about 





ticles of copper, aluminum and 
magnesium have been extracted 
from the eyes of experimental! 


animals using a water-cooled elec- 
tromagnet supplied from a 25-kw 
amplifier at 5 to 10 kilocycles. 


Principles 


When a simple coil carrying al- 


ternating current surrounds a 
closed conductor or a short circuited 
coil and a conducting object is ad- 
jacent to the inner member 
Fig. 1,) currents of substantially 


like phase are induced in the ob- 


(see 


ject and in the inner fixed member 


setting up attraction forces be- 


tween them. 


By proper configuration and 
geometry there is an attraction zone 
approximating a cone with its base 
in the surface of the structure. A 
conducting object situated so that 
the principal induced current paths 
lie within this region will be at- 
tracted by predominance of the at- 
tractive force over repulsion. Out- 
side this zone there is repulsion. 

This simple form is shown in Fig. 
1 in which the attraction zone for 
objects is shown in dotted 
lines. The model the 
figure has a central magnetic core 
filling, an opening in the attractor 


large 
shown in 


and also an intermediate core be- 
tween the attractor and field coil 
which intensifies the field of the 


main coil. 

The zone of attraction 
mined by configuration and certain 
adjustments and is not increased by 
increased power. Within this zone, 
however, effective pull is increased 
by increase of power 

When both field-producing ele- 
ments are windings energized by 


is deter- 
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Nonferrous Metals 


By WILLIAM VAIL LOVELL 


Lovell Research Laboratory 


Sanford, 


direct connection to the source but 
reversed with respect to each other, 
and the coils are axially short, a 
middle region of attraction bounded 
by inner and outer regions of re- 
pulsion is formed, This is illustrated 
in Fig. 2. Two coils A and B are 
shown, one having twice the diam- 
eter of the other. Note the conduct- 
ing ring of the same diameter as the 
coil. The Fig. 3 
shows the variation of force with 


inner curve in 


distance from the structure on a 
conducting ring or disk 

For greater effectiveness it is 
necessary to control both the phase 
and magnitude of the current in the 
attractor. 

Capacitors are used when work- 
audio or higher fre 


The 
the attractor current is controlled 


ing in the 
quency range. magnitude of 
by having a supplementary winding 
at the rear of the main field coil 
with the at- 
boosting. Figure 4 


connected in series 
tractor, usually 
is a diagram of elements with the 
conducting object depicted as a 
single short-circuited turn near the 
attractor. With strong feed to the 
attractor the construction shown in 
Fig. 1 can also be made to show an 
inner repulsion range 

For effective work on particles, 
frequencies in the audio range or 
needed. To 


higher are move ob- 


jects through a resisting medium 


considerable power is also required. 


Power and Controls 
The power plant is rated at 25 kw 
from 3 ke to 12 ke and the useful 
range can be extended to 50 ke by 
changing the driver output trans- 
former. The power apparatus con- 
sists of a rectifier, a driver and a 
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Florida 


power amplifier as shown in Fig, 5. 
The level of the 
amplifier output is set by the out- 


power large 
put control of a variable-frequency 


oscillator which fixes the voltage 


impressed on the input to a 20- 
watt preamplifier. 

Pulsing is controlled by a foot- 
switch at the operating stand 
through relays in the output circuit 
of the preamplifier (which has a 
protective load) and a 
The 
from ! 


permanent 


time-delay relay on-time is 


adjustable second § to 


several seconds and the pulse is 


stopped at any time by releasing 


pressure on the foot switch. The 


off-time insures proper cooling. 


Coil Design 


Dominant features in design for 
eye surgery are: the required range 
of action; shape of the coil to be 
accommodated to the human head; 
proximity-effect losses in the coil; 
limited use of iron in the magnetic 
circuit and necessity for leaving a 
large opening in the main coil for 
the attractor. 

The surgeon can rotate the eye so 
that in general it is unnecessary to 
work at more than 12 mm, which is 
half the diameter of the eye. Most 
of the volume of the eye is within 
7 mm of the 
effective pull at 


surface so that an 
this distance can 
be very useful. A taper is required, 
particularly on the nasal side and 
this increases the difficulty of pro- 
ducing a strong field at a distance 
from the surface of the structure. 

In a given coil outline the aim is 


to arrive at an arrangement that 
will allow adequate cooling, have 
low impedance and give a high 


value for the product of flux and 








ZONE OF 


ATTRACTION 


FIG. 1—-Simple form of electromagnet 
showing attraction zone 


FIG. 2-—-Two coils A and B are shown 
at left with conducting ring at right 





FIG. 3---Plot of force versus distance on 
a conducting ring or disk 
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reversed gradient at points in the 
working zone. Losses due to prox- 
imity effect are great and the spac- 
ing is worked out to give the best 
compromise between this factor and 
a high space factor. 

Within limits, the higher the 
frequency the greater the pull. 
Heating of the object also increases 
Failure of the Q 
of the coil, of a particular outline, 
proportionately with  in- 
frequency signals the 
point of diminishing return for fre- 
Above 10 ke the 
losses become severe; at 10 ke a Q 
of 12 to 14 is considered good. 

Material for the partial 
magnetic circuit is Armco Trancor 
0,002-in. high-silicon steel which is 
worked at or near saturation. A 
thin layer of this iron as an inter 
helpful 

The 
the 


with frequency. 


to rise 


crease in 


quency increase. 


used 


even at 


placement 
intermediate 


mediate core is 
maximum 
and thickness of 
core are critical. 

The electromagnet structure 
though tapered is relatively blunt 
compared to the pointed instru- 
for iron and does not 
vive the surgeon a clear view of his 
working field and so the central 
core is often omitted or reduced. 
This leaves a peep hole 3 to 5 mm 
in diameter through which the in- 
cision can be seen. 


power. 


ment used 


A probe type construction was 
investigated in which the attractor 
was at first a small sleeve or per- 
forated disk of copper or brass 4 
to 8 mm in diameter. This was 
later replaced by silver tubing for 
water cooling. A thin jacket of 
high-silicon steel surrounding the 
attractor was found beneficial. This 


FIELD COWL 


FEEDER 


ATTRACTOR 





FIG, 4-—Simplitied circuit for controlling 
the phase and magnitude of current in 
the attractor 
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TRANS 
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MAGNET 
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» 
WATER PRESSURE 
SwiTCH 
Ty, 
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Power amplifier employs six 3X2500F3 


tubes operated class AB, push-pull, parallel 


inch from 
the face of the coil. The probe form 
disadvantage in that the 
range is small with a small diam- 
eter probe. 


probe extended about & 


has a 


Fields and Forces 


A tapered coil, 4-in. o-d., 1{-in. 
i-d., wound with 0.06-in. by 0.04-in. 
copper tubing, using 8,000 ampere- 


turns, without the intermediate 
core and with attractor open cir- 
cuited, creates a field of 2,000 


gauss at 8.3 ke at the attractor 
aperture and 1,000 gauss at 1 cm 
out on the The pull on a 
2-mm particle of copper in this 
arrangement but with intermediate 
core and {-in. attractor is measured 
at 20 times gravity at 7 mm from 
the attractor aperture and off center 
where the pull is great. 

The vitreous jell which fills the 
posterior chamber of the eye is a 
medium. A 
pull of about 5 g is required to move 
a 2-cu-mm piece of copper through 
fresh vitreous from a cat eye but 
after im- 
bedded for two weeks in a living eye 
a pull of 100 g may fail to move it. 
The required force as expressed in 
proportional to 


axis. 


tenaciously resisting 


such a piece has been 


g’s is inversely 
linear dimensions. 

Apparently there variable 
factors, for some objects sink in 
the vitreous while others of the 
same size and composition remain 
in place. Difficulty of extraction of 
an object increases markedly in a 
matter of days or even hours due 
to the inflammatory process which 
embeds the object and 


are 


sooner or 


later destroys the eye. Copper is the 
worst offender in this respect, fol- 
lowed by aluminum. 
Copper is much easier to attract 


brass and 
than brass because of greater con- 
ductivity but the more rapid pro- 
duction of fibrinous coating on 
copper tends to put the two ma- 
terials on a more equal footing. 

The maximum force of 20 g de- 
veloped at a depth of 7 mm in the 
eye on a 2-mm piece of copper using 
a tapered coil is about half the force 
developed on soft iron by one of the 
d-c hand magnets commonly used 
in eye surgery. The force is less on 
smaller those of 
higher resistance but it is suffi- 
cient to move a 1.6-mm piece of 
brass through fresh vitreous. 

No trials have made with 
human eyes but the near-term out- 
look seems to be favorable for ob- 
jects 1 mm or greater in smallest 
dimension, especially those of cop- 


objects and on 


been 


per and aluminum, if early opera- 
tion can be provided. 


Much credit is due to J. C. 
Wright, Signal Corps. The _ pro- 
gram has been carried out under 


Medical Research and Development 
Contract No. DA-49-007-MD-258 
in cooperation with the Ocular Re- 
search Unit of Walter Reed Army 
Hospital. 
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Automatic Recorder for 
omplex Impedances 


UMMARY 


Oscilloscope recorder for barium-titanate-transducer research 


plots impedance from zero to 1,000 ohms as a function of frequency over a 


range from 100 eps to | me. Cireuit can be modified for use as a phase meter 


over wide frequency range 


By HAROLD M. SHARAF 


N the study of electrical proper- 
I barium titanate trans- 
efficient method of 
characteristics pa- 
The automatic 
impedance plotter described in this 


ties of 
ducers an 
measuring the 
rameters is needed. 


article records the various electri- 
cal parameters as a function of fre- 
The 
continuously 


instrument is of the 
and 


qency. 
recording type 


has an accuracy of 2 percent. 


Square-Law Circuit 


multi- 
1, one 


In the 
plier circuit shown in Fig. 
cos wt, is fed to both tubes 


basic square-law 


signal, e 
in phase, while the other signal e, 
,) drives both tubes 180 
If the plate cur- 
rent of a triode tube is represented 


cos (at 


deg out of phase. 


by a power series of the form i 


a, + ae, + a é,' -- ~ where all 


factors above a, are to be consid- 


ered insignificant, the integrated 


output of this stage is e, 0.0, 
cos ¢,/m7, where 4, is the phase angle 
between the two input signals. If 
e. cos wt can be considered to be a 
reference voltage, then the output 
of the multiplier is seen to be e, 
Ke, cos 4. If the reference voltage 
is shifted in phase by 7/2, this out- 
Ke, sin 4. 
One recording instrument which 


put will be e,, 


possessed a nominal accuracy of 5 
percent and a maximum frequency 
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Laboratory for Electronics 
Boston, Mass 


response of 500 ke was constructed 
with the aid of this multiplier. The 
block 
shown in Fig. 2. 
The 
real part of the complex impedance 
is taken directly from the source; 
that for the imaginary part is taken 
from an network that 
provides an 89-deg phase shift at 


diagram of the system is 


reference voltage for the 


integrator 
the lowest frequency used. To pro- 
vide an adequate constant voltage 
source for the sin @ reference 
chassis, a parallel form of age was 
to eliminate the need for an 
infinite-gain amplifier. With this 
parallel form of circuit, a nonlinear 


used 


age voltage was developed that kept 
the output of the reference voltage 
than 1 
frequency 


constant to better percent 


over the entire 
The 


used 


range. 
then 
two 


reference voltages are 
to drive the cathodes of 
multiplier circuits shown as the sin 
& and cos ¢ channels, 

The signal voltage itself is ampli- 
fied and coupled to the grids of the 
multipliers. This signal voltage is 
generated either by taking the volt- 
age developed from the unknown to 
l-ohm resistor 


in series with the unknown. 


ground or across a 


In the first case, a large resistor 
is placed in series with the source. 
This has the effect of transforming 
into a 


the voltage source current 


Rack-mounted complex impedance 
corder. Impedance-frequency plot 
displayed on oscilloscope at left 


FIG. 1—Basic multiplier circult used in 
recorder covering a frequency range up 


to 500 ke 
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éliminates need for infinite-gain amplifiers 


ource As the current 1s pra 
tically constant for R Z, the 
instrument will record an output 


proportional to the impedance of Z. 
When Z approaches 0.01R, the in 
shifted to record the 
through Z 


leads are 


put 


magnitude of current 


or Z is recorded as an admittance 
In this manner, an impedance 


range of zero to infinity can be re 
corded on a finite meter scale. When 
the 
mittance meter, the source imped 
ance, Z,, 
of Z or 


will be obtained. 


instrument is used as an ad 
must be less than | percent 
proportional inaccuracies 
For this applica 
well 


con 


tion, a power amplifier is 


suited as it can be used in 
junction with a divider network to 
reduce the effective output imped 
Looking back 
into the divider, the maximum out 
put impedance is equal to the value 
of the resistor that the output volt- 


aye is developed across. 


ance of the amplifier. 


Multiplier Voltage 


The multiplier output voltage is 
taken directly from the plates of 
the triodes and used to drive an in- 
The itself 
necessary integrator 

A small cathode re 
sistor in the multiplier adjusts this 


meter meter 
the 


time constant 


dicating 
prov ides 


stage to compensate for any small 
plate-voltage unbalance, The differ- 
ential plate voltage is also coupled 
through a d-c differential amplifier 
where it is converted to a single- 
ended output and then connected to 
an oscilloscope for display purposes, 
A variable voltage is placed in ser- 
ies with the scope output to allow 
deflection of 


full-scale small re- 
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entrant loops situated about vari 
ous impedance levels. 

The 
back, maintaining the accuracy of 
the multipliers. The 


square-law ob 


instrument has one draw 
square-law 
characteristics are 
the i,e, 


The 


subject to 


tained by superimposing 


curves of two triodes. com- 


posite curve is error 
caused by both mechanical and elec- 
trical variances in this circuit. 
With careful balancing of all cir 
cuit components, a maximum devia 
tion of 2 percent from true square 
law operation was encountered for 
a reference voltage swing of 2 volts. 
The signal level was approximately 
0.2 volt. For the instrument as a 
accuracy of 5 percent 


the fre- 
For a small devia- 


whole, an 


was obtained over entire 


quency range. 
tion, say 25-ke, the accuracy ap- 
A typical pat- 
tern of a series-resonant circuit is 


proached 2 percent. 


presented in Fig. 8A with F, 
170 ke, and a_sweep-frequency 
from 100 to 500 ke. 





FIG, 4—Diode bridge circuit eliminates 
dependence on tube characteristics re 
quired in square law multiplier 





Impedance pattern for series-resonant circuit (A) and for 
barium-titanate transducer coupled to a zero impedance load (B) 


3B 


obtained 


Figure shows a typical pat- 


tern from a_ barium- 


titanate hemisphere. The simplest 


equivalent circuit ,of a barium- 


titanate transducer is a_ parallel 
tuned circuit coupled to some form 
of load. If the driving current to 
this circuit is held constant, the in- 
voltage will describe a closed 
function of 


For the case where the load imped- 


put 
loop as a frequency. 
ance is zero, the circuit will degen- 
erate to the case depicted in Fig. 
3A. 


comes more complex, small re-en- 


As the equivalent circuit be- 


trant loops will appear in the closed 
the 
elongated along one of the major 


loop and loop may become 


In plotting the dynamic im- 
pedance continuously, it is a simple 


axes. 


task to discern the points of B,,., 
G, etc. The 
magnitude of B.,,,, 
be 


from 


» Yre-entrant loops, 


frequency and 
almost 


type of 


obtained 
this 


and G,,,, can 
instantaneously 
display. 
Diode Bridge 

To reduce the dependence of ac- 
curacy on tube parameters, a novel 
form of circuit was evolved for use 
in this the 
basic bridge circuit depicted in Fig. 
‘32-0 from C 
to D then the impedance level from 
A to B is approximately equal to 
that of the forward resistance of a 
If this current, hence- 
forth called a switching current, is 


instrument. Consider 


current is forced 


single diode. 


removed, then the impedance level 
will be equal to the back impedance 
of a diode. If point B is grounded 
and a voltage EF cos wt is applied 
to point A through a resistor large 


in comparison to the forward re- 
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mall in 


resist 


the diodes, yet 
the back 
the voltage at point A 
wt 
zero depending on the state of the 
The 
bridge is balanced to better than 46 
Bal 
ance in the reverse direction can be 
20 db 


circuits 


istanc e of 
comparison with 
then 


will either be equal to F 


ance 
cos or 


switching current. diode 


db in the conducting direction. 


associated 
add 30 

maximum 
that 
switched is approximately 100-volts 
peak to peak. The frequency of the 
switching 


as low as the 


as 
effectively 
The 


bridge 
db of 
amplitude of 


balance. 


voltage can be 


current can vary from 


d-c to approximately 1 me. 
Phase-Shift Effect 


the effect 
between the switching 
the 
the two voltages are 


Consider now of a 
phase shift 
voltage and switched voltage, 
E cos wt. If 
in phase, only the positive or nega 
tive half cycle of E cos at 
at A any 
period and the d-c output voltage at 


E will KE/z where K is 


will be 


developed during one 


be ¢ 


AMPLIFIER 





iene _aeeni 


FIG. 5—-Circuit of complex impedance recorder. 


of source 
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September, 


the bridge efficiency The sign de 
pends on the bridge configuration 

If E cos wt is shifted by 180 deg, 
then the output voltage will reverse 
Should the phase shift be 90 
the 


be equal to zero. 


Sign. 


deg, then output voltage will 


of the dis 


advantages of the square-law multi- 


Chis circuit has none 
plier with the possible exception of 


With 
stringent 


the initial diode balancing. 
the 
requirements of the constant volt- 


reference to Fig. 


age amplifier were relaxed as the 
magnitude of the switching current 
can be varied within certain physi- 
cal limits. A 4 to 1 

switching current can be 


change in 
tolerated. 
The power amplifiers used to drive 
the cathodes of the multiplier were 
replaced by voltage amplifiers with 
a large saving in B+ The 
balanced push-pull amplifiers used 


power. 


to drive the multipliers were re- 
placed with single-ended amplifiers. 

As the output of the diode bridge 
the 
levels are fairly high, the output 


is single ended and voltage 


SIGNAL AMP! 


of the bridge can be used to drive 


the 
meters directly 


oscilloscope and 
without 
mediate d-c amplifier. 
Measurements have shown the 
output of the bridge to be linear to 
1 percent 10-db voltage 
The phase response is pro 
portional to phase difference 
é within a Final 
figures are not yet available in the 


recording 


an inter 


over a 
range, 
any 

few 


cos 


degrees. 


100 ke to 1 me range due to a lack 


of adequate instruments. 
Using this system of detection, 


an instrument, shown in Fig. 5, was 
constructed frequency 

100 eps to 1 me in four 
An impedance range of 0 
1,000 ohms can be recorded di- 
while the of 1,000 
ohms to infinity is recorded as an 


covering a 
range of 
bands. 
to 
rectly, range 
admittance, 

If the signal amplifier is modified 
slightly 
insensitive to amplitude variations 


to produce square waves 
the instrument could be used as a 


phase meter over a large frequency 
range. 


C AMPLIFIER 


+ 370W REG 


Input network is connected as series or parallel load depending on impedance level 





Amplifier for 
Fast Rise-Fall Pulses 





UMMARY 


Pulse amplifier of high efficiency gives good power economy 


and amplitude control. The output pulse rises 100 volts in about 0.1 micro- 


second and falls 100 volts in approximately 0.2 microsecond with negligible 


pulse droop during pulse time 


OWER ECONOMY is one of the 
i often associated 
with the generation or amplifica- 
tion of a pulse having a fast rise 
and fall. Low stand-by current is 
especially desirable in pulse cir- 
cuits of low duty cycle where the 
average may be small com- 
pared to the peak power. However, 
during the pulse, the load may re- 
quire high currents, Also, during 
the fast rise the current from the 
generator to the stray capacitances 


power 


of the load may be quite high. Dur- 
ing the fall, current into this gen- 
erator may be many times the 
Amplitude control, 
the height of the output 
may need to be accurately 
known, is still another problem. 


quiescent value. 
where 


pulse 


Design Considerations 


The cathode follower is capable 
of supplying high currents for 
positive-going output voltages, but 
the current for negative-going out- 
put voltages is limited by the cath- 
ode load resistor. A_ plate-loaded 
amplifier is capable of supplying 
the heavy currents for fast nega- 
tive-going signals, but the current 
for positive-going outputs is 
limited by the plate resistor. The 
load resistance in both cases should 
be made large to minimize power 
loss, although this is achieved at 
the expense of response in the un- 
favorable direction of output cur- 
rent, 

The 


unfavorable direction is a 


170 


By CHARLES R. DEMING 


Research and Development Laboratories 
Hughes Aircraft Company 
Culwer City, California 





FIG. 1 
amplitude control 


Positive-pulse output circuit with 


negative-going waveform for a 
cathode follower and positive-going 
waveform for a plate-loaded ampli- 


fier, A two-tube circuit may be 
used in which a cathode follower 
has another tube as a load. The 


load tube may be driven to lower 
the output impedance. Negative 
voltage feedback applied to the load 
tube will reduce the output imped- 
ance still further. 
Circuit 

In Fig. 1, tube V, is both sections 
of a 5687 connected in parallel and 
V, is a 6CL6. The two halves of a 
12AT7 are each connected as cath- 
ode followers to provide suitable 
isolation for the input and ampli- 
tude control networks. Small 
pacitors located at the output are 
for frequency compensation in the 


ca- 


amplitude control] circuit. 

With no signal the input is at 
ground potential. The output volt- 
age level is held at the base-line 
value of the pulse by negative feed- 
back through D., which applies the 
appropriate bias to V,. The nega- 
tive input pulse cuts off V,. The 
plate voltage of V. and the grid of 
cathode follower V, rise to #,. The 
cathode potential and accordingly 
the output voltage of V, rise to EF, 
and stay there so long as the input 
pulse maintains V, at cutoff. 

When the input voltage returns 
to zero the grid of V. also becomes 
zero since diode D, is still noncon- 
ductive as a portion of the positive 
output pulse is applied to the cath- 
ode of the diode. At zero bias V 
conducts heavily through diode D, 
from the load quickly lowering the 
voltage at the output. As the out- 
put the the 
pulse, the cathode of D, reaches 
zero volts. 


reaches base-line of 
Further downward volt- 
age applies bias to V, through D 
to limit the negative-voltage excur- 
sion to the quiescent level, ending 
the pulse, The output of this cir- 
cuit 100 volts in about 0.1 
microsecond and falls 100 volts in 
about 0.2 microsecond. 


rises 


The circuit was built into a cath- 
ode-ray tube test set at the Electron 
Tube Laboratories of Hughes Air- 
craft Company in Culver City, Cali- 
fornia, Credit is due to W. J. 
Cronin, N. Chalfin, and L. Toy for 
their valuable contributions. 
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TODAY... CINCH ‘STANDARD’ 
SERVICE BRINGS YOU 
PRINTING WIRING WITH 
COMPONENTS 
ASSEMBLED 


A development of the design- 
ing, materials and workman- 
ship that has produced the 
Standard electronic com- 
ponent for a quarter of a 
century. 


CONSULT CINCH 


*& Cinch components fully perform 
the service for which they were de 
signed, so that today judged by 
demand and usage, ‘CINCH 

is the Standard" 


The CINCH sub-miniature socket insures positive 
electrical contact, holds tubes securely in place 
permits easy maintenance and replacement, 
yields maximum insulation resistance and 


minimum high frequency loss 


Centrally located plants 
at Chicago, Shelbyville, 


Pasadena and St. Louis 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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Notch Network Design 


UMMARY 


Charts and simple synthesis procedure speed determination 


of component values for loaded bridged-tee network operating between equal 


impedances, for any desired notch depth and frequency. Attenuation and 


phase response are also given 


By C. J. SAVANT, Jr. and C. A, SAVANT 


ERVOMECHANISM design and 
S equalization often call for 
amplitude attenuation at a par- 
ticular frequency. This require- 
ment, as with noise filters and 
many other applications, can 
often be satisfied by use of a 
bridged-tee notch network. 

Practically, these requirements 
are usually reduced to approxi- 
mately a ten-to-one ratio of load 
impedance to network and driver 
impedance, But even this simpli- 
fication cannot be accomplished 
in many without undue 
circuit complexity, 

Design of the R-C bridged-tee 
network in Fig. 1 involves speci- 
fying the notch frequency »,, 
the notch depth p expressed as 
the gain of the network at the 
notch frequency, the source im- 
pedance Z, and the load imped- 
ance Zy,, 

The parameter for notch width 
nm need not be considered in the 


cases 
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synthesis procedure’ presented 
here because notch width is mini- 
mized. 

In this design procedure the 
source and load impedances are 
taken to be equal. This advan- 
tageous choice permits the cas- 
cading of a number of networks 
all of the same impedance level. 


Design Procedure 


As the first step, enter Fig. 1 
with the notch depth p and read 
the values of C,Rw, and C,Rao,. 
Now set R, = R, = Z, Ze R 
and calculate C, and C,, If neces- 
sary, the source impedance can 
be made equal to the load imped- 
ance by padding. 

Example: Z, = Z, = 100,000 
ohms, p 0.05 and f, = 20 cps. 
From Fig. 1, C,Ro, 0.83 and 
C.Re, = 3.0. NowZ, = Z, = R; 

R, = 100,000 ohms, w, = 6.28 

20 = 125.6 radians per sec, C, 
= 0,38/100,000 x 125.6 = 0.026 


uf and C 125.6 
0.24 pf. 

The attenuation and phase re- 
sponse for the bridged-tee net- 
work of Fig. 1 are plotted in Fig. 
2 and 8 as a function of the 
normalized frequency pu w/a. 
The amplitude curves have the 
same appearance 
and form as in the unloaded case’ 
with two exceptions: (1) The 
d-c and infinite frequency gain 
is +. This means that the net- 
work acts as a four-to-one volt- 
age divider at any frequency; 
(2) the minimum notch width 
becomes excessively wide for 
values of p over 0.025, The char- 
acteristics invert for values of p 
greater than 0.25 and the notch 
network changes from a band- 
reject to a band-pass filter. 


3/100,000 


symmetrical 


REFERENCE 


(1) C. J. Savant, Jr., 
Notch Networks, p 188, 
May 1953 


How to Design 
ELECTRONICS, 





September, 1955 — ELECTRONICS 


on = — 
2 : « , . 


Strip-type Mallory carbon control 
adapted for quick mounting and 
connection on printed circuits. Strips 
can be mounted in tandem to take 


minimum space on crowded chassis. 


Strip-Type Mallory Multiple Controls* 


Save Space... Speed Assembly on Printed Circuits 


N* ECONOMIES in the production of printed eleetronic circuits 
are made possible by these Mallory Strip ty pre controls. Avail 


able in single, dual and triple sections, they have straight tinned 


. * cr . 
Low cost w ay lo mt t terminals which project through punched slots in the printed sheet 


close tolerance for dip soldering. 


fixed resistors Mounting is simple and fast. Shouldered tabs fixed to the ends of 
the strip hold the control assembly in place. To save space, multiple 
a a sections can be mounted about !5”" behind each other. Lloles 
ER eae ls as punched in the strip permit the shafts of the rear section to project 
oa ae , oe <n sal oe through the front unit for adjustment. 
usetul in place Oot close tolerance 


fixed resistors. Just adjust them hor conventional chassis as well as printed circuits, this funetional- 


to the exact resistance required ized design reduces a carbon control to its simplest form. The 
resistance wafers are mounted directly on a phenolic panel. Due to 

in the circuit. and vou will have 
this unique construction, Mallory is able to offer multiple units at 

a fixed carbon resistor. The sta- 
a cost substantially lower than that of a similar number of 


bility of the specially developed 
single controls. 


carbon element assures you of 
highly constant resistance value. High stability of resistance, low noise and long service life are pro 
vided by the high-density Mallory control element. A complete 
range of resistance values from 250 ohms to 10 megohme is avail- 


able. For full data. write or call Mallory today 


*Patent pending 


Expect more...Get more from 


re ee a ee ee - —_ 


P_R.MALLORY @ CO. inc 
Serving Industry with These Products 
Electomechanical Resistors « Switches « Television Tuners * Vibrators A i | O a 


Electrochemical Capac tors . Rectifiers ° Mercury Batterie 


Metallurgical Conta »pecial Metals and Ceram * Welding Materials 
lel Lh an) or INDIANAPOLIS 6, INDIANA 
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Electrons At Work 


FIG, 1 


"9 
12,000:600 


TP 
6 a = 


10 
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Basic high-fidelity audio amplifier used as part of remote broadcast 
pickup unit having low power consumption 


High Fidelity Transistor Power Amplifier 


By Ropert L 


RIDDLE 


Kleetrical Bugineering Dept 


Peunaulvanta 


Ntate l 


niversity 


! wveraity Parl Pa 


LOW-POWER 
finds greatest 


PORTABLE 


use for 


equipment 
transistors, 
With them, it is possible to build 
a device that will deliver 50 mw and 
frequency 
within + 1 db over a frequency 
range of 30 to 20,000 cps. At the 
same time the amplifier will have 


have a response flat 


less than 1l-percent distortion over 
this frequency The 
amplifier may also be designed to 


same range. 
be temperature stable over a range 
from 20 to 50 C, 

The circuit of such an amplifier 
shown in Fig. 1 
2N45 transistors connected in class 


consists of two 
A push-pull for the power output 
stages and a CK721 transistor con- 
nected in grounded emitter as the 
driver. 

The driver is a grounded-emitter 
class A amplifier in which the bias 
is temperature-stabilized over the 
20 to +50 C. This d-c 
temperature stability is obtained by 
the biasing network consisting of 
resistors R,, R, and R,. The 200-ohm 
unbypassed resistor in the emitter 
lead supplies negative feedback, 
which compensates for changes in 
the transistor with temperature and 
thus holds the distortion of the 


range from 


174 


driver below 1 percent over the fre 
quency range 30 to 20,000 eps. 

The power output stage consists 
of two 2N45 transistors connected 
in grounded emitter class A push- 
pull. The reason for using this con- 
figuration is to obtain 50 mw output 
and to reduce the total distortion in 
the output. This connection, owing 
to the phase relationships present 
in the output transformer, cancels 
out all the even harmonics. 

The network of resistors R,, R,, R, 


and R, temperature stabilize the 


FIG. 2—-Maximum allowable dissipation 
is shown by the 100-mw curve 


Edited by ALEXANDER A. McKENZIE 


FREQUENCY im CPS 


FIG. 3—-Over the desired temperature 
and frequency ranges the transistor cir- 
cult has 50 mw output with less than 
l-percent distortion 


FIG. 4—Frequency response from 30 
to 20,000 cycles is flat within + 1 db 


amplifier over the desired range. At 
and 
R, supply negative feedback. Re- 


the same time resistors R, R, 


sistors R, and R, supply shunt type 
negative feedback that will 
the input impedance. 

Series negative feedback, which 
will tend te increase the input im- 
pedance is supplied by R,. The in- 
put impedance to the output stages 
is thus stabilized. The negative 
feedback holds the distortion 
within limits over the temperature 


lower 


also 


and frequency ranges. 
Transformer 7, with an imped- 
ance ratio of 5,000 to 500 has less 
than 0,.2-percent distortion over the 
to 20,000 ey- 
response of 


frequency 
The 


the transformer is 


range 30 
cles frequency 
+1 db over the 
range 30 to 20,000 Trans- 
former T, has an impedance ratio 
of 12,000 to 600 ohms and has the 
same requirements as transformer 


T, as 


response, 


cps. 


to distortion and frequency 

The operating point of the two 
2N45 output transistors is shown in 
Fig. 2. 
sipation is 


The maximum allowable dis- 

shown as the 100-mw 

dissipation curve, 
The transistor power output cir 
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able for Square Wave Pulsed 
Loading. 


131-38 SANFORD AVENUE © FLUSHING 


SR 7 


INDEPENDENCE 1-700 


. 
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will deliver 50 mw of 
over the desired temperature and 
frequency ranges with less than 
l-percent distortion, as shown in 
Fig. 3. 


The 


cuit power 


frequency response is de- 


lineated in Fig. 4. Total gain of the 
driver and output stages adds up to 
36 db. 

The total power drain on the 
amplifier is 10 ma at 22.5 volts, or a 
total power of 225 mw. The total 


amplifier is operating with better 
than 20-percent efficiency. 

The work described in this article 
was performed during the time that 
the author was employed at Collins 
Radio Co., Cedar Rapids, Iowa. 


Underwater Television Camera Hovers Or Cruises 


Undersea camera (shown above) is small 
compared with the equipment designed to 
take it underwater and control its posi- 
tion. The television pickup device is con 
tained in the cylindrical housing at the 
bottom, with illuminating lamps on each 
side. A piston used in pointing the cam- 
era can be seen near the technician's hand, 
almost in front of his face, while above, 
gears used to swivel the camera are vis 
ible. Three fan-like propellers are mounted 
near the upper rim of the framework. The 
unit can be maneuvered about or caused to 
hover when they are made to rotate. 
Control console for the undersea tele 
vision camera is shown at the right. Two 
monitor oscilloscope screens indicate to the 
operator what the camera sees. Other 
meters and indicators show the length of 
cable out, its tension, depth and number 
of hours service on the illuminating lamps. 


DEPARTMENT OF NAVyY’s Bureau of 
Ships has successfully tested a new 
television equipment 
(AN/SXQ XN-1) that permits 
complete surface control of the 
movement of the camera unit. 
This development new 
method of underwater depth control 
sureau of Ships 
responsive to 


underwater 


uses a 


originated by the 
that is sufficiently 
permit hovering and cruising six 
the bottom of the 
ocean without disturbing mud and 
silt that underwater 


visibility. 


inches above 


would reduce 

Surface weather conditions that 
make shipboard diving operations 
hazardous do not restrict the use of 
this device for surveillance of sal- 
vage and submarine rescue prob- 
lems in advance of the diving opera- 
tion. 

Provision has been made for the 
addition of a mechanism to the 
unit that will be experimentally ap- 
plied to aiding the salvage diver in 
performing his task.—-G.T.M. 


(continued on page 178 
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A child’s conundrum becomes a matter of life and death...when radar tells 
a lie. When our radar tracks attacking aircraft...or an incoming missile... the 


lives of all of us on target balance on the pinpoint of a mathematical riddle 
How high is up? It depends on the point-of-viewing 
5 i ! > 


Because of earth’s curvature, radar sees an interloper... 100 miles away. 
6600 feet lower than it really is. Readings must be corrected instantaneously 


before being fed to our interceptors...otherwise, attacker and defender 


play true or false at twice the speed of sound 


Electronic Engineering Company of California has designed an analog computer 
s, 
that makes this vital correction...converting radar observation into true 


Helipot makes precision potentiometer altitude above sea level. The computer continuously solves the equation 
linear and non-linear in the wide 

of sizes, mounting styles and resistance H. H, t+ (R 2r) 

Many models are stocked for immediate 

shipment... our engineers will gladly adapt The mathematics are complex. The mechanism, with a two-gang HELIPOT* 
orcs sea inc rene yd sceatey psteggm series A precision potentiometer at its heart, is beautifully simple. Both are fully 


or design entire new HELIPOT pre 
potentiometers for you described in a new application data sheet... write for Data File 901. 


srt ese pe 


y * 
"ae Pp | No frat in precision potentiometers 
ee ZA 


Helipot Corporation/South Pasadena, California 
/ jineering repre entative in principal ¢ fie 


du ” ECKMAN INSTRUMENT wesmee 
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Weather Mapping Radar Uses C-Band 


Tilt control (left) operated from pilot's position can be used to 
change the horizontal area scanned by the antenna shown in the 
opposite photograph. Oscilloscope is at the center of the instru- 
ment panel. Weather radar being installed in United Air Lines 


TURBULENCE in the 
caused by thunderstorm activity is 


atmosphere 


often a hazard and always a dis- 


comfort in airline’ operations, 
Fortunately the nature of thunder- 
storm 
cellent 


by United 


turbulence provides an ex- 
Experiments 

Inc. using 
equipment built by 
that frequency 
was generally superior to either 3 


radar target. 
Air 


radar 


Lines, 
5.5-em 
{CA showed this 
or 10 em for penetrating interven- 
ing rainfall, 


wat 


of the aircraft nose. 


into the re- 
weather 
only 125 
include an isoecho circuit (ELECc- 
TRONICS, p 200, Oct. 1954). The 
purpose of this circuit is to accentu- 
ate to the pilot the areas of densest 
rainfall that is associated with 
maximum Since the 
dynamic range of the conventional 


Other features built 
AVQ-10 


weighs 


sulting radar, 


which pounds, 


turbulence. 


ppi radar display is limited, greater 
effective visual range has been ob- 


tained by reversing the display 


fleet uses the C-band, centered at 5.5 cm. Antenna (right) normally 
housed in plastic nose of aircraft is capable of 360-degree rota 
tion but generally scans only the 240 degrees at front and sides 


where return signals are strongest. 

The isoecho circuit comprises a 
pair of video amplifiers whose out- 
puts are 180 degrees out of phase. 


When 


reaches a preset 


return signal intensity 
level, the out-of- 
phase amplifier begins to cancel the 
from the other video am 
plifier. As a result, the 


changes from a luminous area to a 


output 
display 


The dark center in 
the 


luminous ring. 
the 
greatest 


ring represents area of 


turbulence. 


‘Transoceanic Telephone Cable Has Built-In Repeaters 


BY THE MIDDLE of July, HMTS 
Monarch had already completed lay- 
ing some 200 miles of submarine 
cable from Clarenville, Newfound- 
land towards the eventual 
termination at Oban, 
When the 1,900-nautical 
tance has been 


eastern 
Scotland. 
mile dis- 
bridged twice by 
separate cables containing 52 one- 
way repeaters, North America and 


Repeaters built at laboratory-like Western 
Electric plant are carefully packaged for 
shipping to cable company for incorpora- 
tion In cable and armoring. Later they will 
go under the ocean where they are expect 
ed to function satisfactorily for 20 years. 
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Kw 3-WATTRbue Jacket 


miniaturized axial-lead wire wound resistor 


This power-ty pe wire wound axial-lead cost, eliminate extra hardware, save time 
Blue Jacket is hardly larger than a match and labor in mounting! 

head but it performs like a giant! It's a Axial-lead Blue Jackets in 3, 5 and 10 
rugged vitreous-enamel coated job—and watt ratings are available without delay 
like the entire Blue Jacket family, it is in any quantity you require * a * 
built to withstand severest humidity per 

formance requirements SPRAGUE WATTAGE DIMENSIONS MAXIMUM 


TYPE NO. RATING L (inches) 0 RESISTANCE 
Blue Jackets are ideal for dip soldered 


1516 3 Fa Ua 10,000 
278 5 ”% Ys 30,000 ‘) 
286 10 1” Ne 50,000 {1 


sub-assemblies . for point-to-point wit 
ing ... for terminal board mounting and 


processed wiring boards. They're low in 


Standard Resistance 1 


WRITE FOR ENGINEERING BULLETIN NO. 1118 
F . 


SPRAGUE ELECTRIC COMPANY «+ 35 MARSHALL ST. * NORTH ADAMS, MASS. 
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4 contact tail styles - -- 


revolutionary 
NEW 
Oe LeaN TATE eat 


a 
a eee On 


AMR 
CONNECTORS 


10, 15, 18, 22 contacts - - - 


Prin-Cir connectors are the result of careful design 
work by AMPHENOL Development Engineering. They fea- 
ture compact bodies and a new contact design that is greatly 
superior to any available for printed circuit applications. 


Prin-Cir contacts can’t be set, can’t be overstressed 
when used with standard .061” to .071” boards, have very 
low millivolt drop and extremely long life. This contact 
has an extra-long spring base and a circle-lip for good 
Wiping action 


Prin-Cir connectors are available with 10, 15, 18 and 


22 contacts in four contact tail styles: Standard Eyelet, 


Wire Wrap, Pin and Open End. They may be ordered with 


one or more polarizing keys in any contact location. 


Bodies are molded of an improved version of AMPHENOL 
blue dielectric and contacts are gold-plated. 


tet 


te 


é 


ee | i 
AMERICAN PHENOLIC CORPORATION 


chic ago 50, illinois 


ify 
In Canada 


AMPHENOL CANADA LIMITED, Toronto 
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ELECTRONS AT WORK (continued 


the British Isles will be linked for 
the first time for wire telephone 
service. 

Plans call for opening 36 circuits 
late in 1956, thus greatly increasing 
reliability of telephone service 
which since 1927 has been carried 
on by radiotelephone. The $40,000,- 
000 project is a joint undertaking 
of American Telephone and Tele- 
graph Co., British Post Office and 
Canadian Overseas Telecommunica- 
tion Corp. 

Also involved is Eastern Tele- 
phone and Telegraph Co., a Cana- 
dian subsidiary of AT&T, which 
will operate the Dominion section 
of the microwave radio relay sys- 
tem connecting Portland, Maine and 
Sydney Mines, Nova Scotia. The 
Nova Scotia-Newfoundland cable 
using 16 repeaters of British design 
will operate in either direction. 

The deep-sea repeaters, which 
will be spaced about 40 miles apart, 
employ 3 electron tubes and are 
each housed in a flexible copper 
tube some 8 feet long and 17 inches 
in diameter. Supported on the in- 
side by steel rings, the repeater sub- 
assembly is finally built into the 
cable and appears only to be a taper- 
ing bulge. It can thus pass through 
the cable ship’s gear so that laying 
will be uninterrupted. 


Higher Velocity of 
Propagation 


CONSISTENTLY higher values than 
299,776 + 4 km per sec for the 
velocity of propagation of electro- 
magnetic waves have been reported 
since the war. A new average value 
recently announced is 299,798 + 1 
km per sec. 

Results obtained by the National 
Sureau of Standards give 
+ 6 km per sec by the molecular 
constants method and 299,795 + 3.1 
km per sec by the radio interfer- 
ometer. The final value for velocity 
of propagation for radio waves in 
free space was determined as a 
weighted average of 110 independ- 
ent measurements made during 10 
days. The uncertainty of +3.1 km 
per sec includes an estimated syste- 
matic error of +0.7 km per sec in 


addition to a 95-percent confidence 
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You're time and money ahead with| Performance- 
Guaranteed Magnetic Shields, for our shields 
are guaranteed to meet the requirements of your 
circuit to mutually agreed upon shielding speci- 
fications. Dry hydrogen annealed, as required 

of MuMetal, A.E.M. 4750, or whatever 
commercially available material is most suitable 
... fabricated or drawn... painted or lacquered 
to match any shade, or unfinished. Write for the 


industry's most complete catalog, MS-104, today. 


UL AAA 
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ROO 8 64 RADAR 


i C POWER SUPPLIES 


for Military and Commercial Aircraft 


aaa ° 
DC OUTPUT; 6KV 


SPECIFICATIONS: 


1,0, C. OUTPUT VOLT- 
AGE TAP provided at 
600 V. 


. A. ©. INPUT; 100-120 
Volts, 380-420 cps, 
Single Phase 


. RIPPLE VOLTAGE: Léss 
than 120 Volts, peak 
to peak 


. TEMPERATURE RANGE: 
—55 Cto +865 C @ 
50,000 feet altitude 


COMPONENTS: NO 
TUBES! Conservatively 
designed and derated 
selenium rectifier car- 
tridges connected in 
voltage quadrupler 
circuit. 


DIMENSIONS: 2” High x 
5\"' Long x 4" Wide 


WEIGHT: 2 V4 Ibs. 


mT yD. 


ee ELIMINATES LEAKAGE PROBLEMS 
AT HIGH ALTITUDES INHERENT 
IN OIL-FILLED DESIGNS — HER- 
METICALLY SEALED AND POTTED 
WITH A SPECIALLY FORMULATED 
EPOXY RESIN.* 


6000 VOLT MODEL 
* 5% @ 100 microomperes 


Perkin Engineering Corp. has been designing 
and manufacturing AIRBORNE HIGH 
VOLTAGE RADAR POWER SUPPLIES 
since 1951. There are over 3,000 Perkin units 
operating in Military and Commercial Radar 
Systems (such as APS - 42 etc.) with no te- 
ported cases of field failures whatsoever. 


*Perkin units do not employ standard com- 
mercial catalog resins. Special epoxy resins are 
formulated for each unit (depending on the 
voltage and temperature ratings) by our 
chemists. 


**8 KV, 10 KV and other ratings can be de- 
signed for your specific mechanical and space 
configuration. 


PLEASE SEND US YOUR SPECIFICATIONS FOR OUR 
PROMPT ANALYSIS and QUOTATIONS or 
Fill out and return this coupon to . 


PERKIN 
ENGINEERING CORP. 
345 KANSAS ST., EL SEGUNDO, CALIF. - ORegon 8-7215 
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ELECTRONS AT WORK (continued 


interval for the mean value of the 
measurements. 

Two receiving antennas spaced 
1,500 meters apart were used. By 
varying the position of a trans- 
mitter over a path that halfway 
encircled the two receiving apn 
tennas, the phase difference be- 
tween the receivers was made te 
change. Wavelength of the radio 
waves was then calculated by di- 
viding the accurately known dis- 
tance between the receiving an- 
tennas by half the total change in 
phase difference. 


Five-element antenna used at one of 
the transmitting stations. Measurements 
were carried out on a dry lake bed 
near Willcox, Ariz. where a five-mile 
bare flat surface was available 


A radio frequency of 172.8 me ob- 
viated skywave interference and 
minimized ground effects. In prac- 
tice, two transmitters were located 
on extensions of the line through 
the two receiving points. Change in 
phase difference was then noted at 
the receiving points when the trans- 
mission was switched from one 
transmitter to the other. Ambiguity 
was resolved by moving one trans- 
mitter across exactly one half the 
equiphase contours between the two 
transmitter positions. For  con- 
venience, the actual measurement 
was made at audio frequency by 
heterodyning to 1 ke. Frequencies 
of the transmitters and the result- 
ing heterodyne were’ checked 
against WWYV. Accurately known 
ground constants were used to ad- 
just for ground effects while the 
index of refraction of the air was 
calculated as a function of tempera- 
ture, pressure and humidity. 


Radar Aids Meteorology 


RADAR techniques used for track- 
ing isolated showers and thunder- 


September, 1955 — ELECTRONICS 





Electro-Snap Switches Can Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 


Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination “won't fill 


the bill.” 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 


SUB-MINIATURE 


SWITCHES 
TYPE E-4 


S.P.D.T., 1 circuit; 
amps, 125/250 v. 
Operating force 
150 grams max. 
Exceptionally 
vibration-resistant. 


AC * 


Push Button 
Actuator 


Special model E4-7 


is stabilized for 
— 65° to + 350 
F. operation. 


Leaf Actuator 


TYPE S SWITCHES 


Series $1 


$.P.D.T., 2 circuit; 10 amps, 125 

250 v. AC/ 30 v. DC. Ind. Screw 
or solder terminals on ends or one 
side of switch. Also available 
with reset button at bottom of 
switch or in Type S-100 Make- 
Before-Break Series where switch 
completes a new circuit before 
interrupting old one, 


DOUBLE-POLE 
SIMULTANEOUS ACTION 


TYPE D-8 


D.P.D.T., 4 Circuit 

15 amps, 125/250 v. AC. 

10 amps, 30 v. DC Ind 

Eight terminals and four separate cir- 
cuits which operate simultaneously per- 
mit switch to reverse 3-phase motors, 
replace expensive relays, etc. 


ELECTRO-SNAP SWITCH & MFG. CO. 4220 West Lake Street, Chicago 24, Illinois E a 


Roller Lever 
Actuator 


g 2 
| ie 


Toggle Actuator 
(Momentory or 
Constant 
Contact) 


Extension 
Leaf Actuator 


Roller Actuator 


Toggle Actuator 
(momentary or 
constont contact) 


Roller Leof 
Actuator 


Extension Leof 
Actvotor 


Extension 
Leof Actuator 


Roller Lever Leaf Actyator 


Actuator 


Push Button Actuotors 
(Verious button sizes available) 


a 


—* 


\# 


Double Toggle 
Actuator 


Roller Leaf Actvater 


2, 4¢ 


Ganged Interlock 


Push Button Actuators 
(Vorious button sizes available) 


Special Push Button 
Actuator designed for 
five control system 


HERMETICALLY-SEALED 
DOUBLE-POLE SWITCH 


Type 124 Toggle Actuotor 


for 12-4 


0.P.0.7., 4 circuit 10 amps, 125/ 
250 v. AC/30 v, DC 


MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION —~ 















WRI It TODAY for Data Book 
D-15. Bausch & Lomb Optical Co., 


wd D 


MICRO-VISION 
HELPS 


| 
manufacture worid 's| 


tiniest production-run 


| 
potentiometer 





In a case less than 14” in diameter, 35 sub-min- 





iature parts are precision-assembled; hair-thin 
springs are welded into fine slots. This tiny 

unit, designed and developed by the Guided 

Missiles Division of Hughes Aircraft Company, is a sensing and control- 

ling element for aircraft and missiles; critical tests must assure highest 
mechanical and electrical efficiency. 

Fairchild Camera and Instrument Corporation attributes the efficient 
mass-production of this unit to the use of Bausch & Lomb Stereomicro- 
scopes—in assembly, inspection, and quality control. "‘Operators have both 
hands free and use both eyes to obtain normal, three-dimensional vision 
magnified to the required power—with high efficiency and operator 
comfort.” 


Write for FREE Copy of this Exclusive 
3-D Micro-Vision Data Book 


@ See actual stereo views! 


® Know how and where to use Stereomicroscopes! 


ca 
@ Fit exact model to job needs with Selector-Chart! 


BAUSCH 6 LOMB 





SINCE 





61445 St. Paul ot, Rochester 2,N.¥Y. America’s only complete opucal source... from glass to finished product. 


184 
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ELECTRONS AT WORK continued 


storms have been known and em 
ployed for some time. A greater 
field of usefulness for radar lies in 
the study of cloud physics, accord- 
ing to Alan C. Bemis, of Massa- 
chusetts Institute of Technology. 
The term cloud physics includes the 
study of all physical processes oc- 
curring within clouds. 

The theory for formation of rain 
based upon ice crystals has been 
supplanted to a great extent as a 
result of radar and aircraft explo- 
rations. It was formerly generally 
believed that the introduction of a 
few ice crystals among many super- 
cooled cloud drops caused ice crys- 
tals to grow at the expense of the 
water drops. With increase in size, 
they were thought to fall out as 
snow, melting to rain at lower alti- 
tudes. These studies continue. 

In a paper uescribing work car- 
ried out under a Signal Corps con- 
tract, Bemis showed the relation 
between radar signal intensity and 
the number and size of droplets 
causing the echo, 

Radar echoes from precipitation 
are returned by the drops within a 
volume of space determined by the 
beam width and half the pulse 
length. The intensity of any single 
returning pulse is a function of the 
spatial distribution of the drops 


Silicon Power Rectifier 


a : weer Ome 





The 20-finned selenium rectifier at the 
right is typical of those used in the tele- 
phone plant for converting alternating 
to direct current. Bell Labs’ new silicon 
power rectifier at the left comprising 
four units and two cooling fins may 
eventually replace the larger one. Ac- 
tive elements are 4 wafers a tenth of 
an inch square, similar to those on the 
paper in the foreground. A water is 
placed in a tiny can and attached to a 
bolt for mounting 
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Byron Jackson Co. 
watts of real power 
fo drive antennas 


AND MICROVOLTS TO MEASURE NOISE 









5 watts RF output into 50 Continuous tuning 40 MC 
ohms impedance. to 400 MC —spiral dial scale 
( (( | 4 feet long. 
160 db range of attenua- i 
tion —15,0 volts to 0,10 uV. Dial calibrated at intervals 
au CW—AM—PM operation. of 1% frequency. ' 
ee Master oscillator—tuned Leakage fields less than 0.1 ‘ 
Seed power amplifier circuit. uV/meter. 
Signal 


Generator 


a clear, sharp crystal note 
AT 440 MC! 


FLEXIBILITY PLUS!... with AM, FM, PM 
or Sweep Modulation available at the flip of a switch 


Contu rage 10 to 440 MC. Single band; no switching 
Tur to within le than 1000 cps of desired frequency with 


e-controlled crystal calibrator 


I t to tw tep tel ipelr itt 
Aut itic frequency stabilization at any desired frequency 
Internal or external AM, FM, PM (alone or in conjunction 

leo pu ind Syne Out pulse) 





Sweep Frequency modula 


- 
< 


127 to 0 dbm) into 50 ohm 
output remain nstant over full frequency range 
After warm-up, frequency drift is less than © 0.002% in eight 





Byron Jackson G0. | cecmone 


ELECTRONIC DIVISION RYAN 1-5166 
Address: P.O. Box 2017, Terminal Annex 
— Los Angeles 54, California 


’ 





SINCE 1872 
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faster! more channels! 
more versatile! 


THE NEW POTTER DIGITAL 
MAGNETIC-TAPE HANDLER 


0 to 60 inches/sec. in5 msec! 2,6 or 8 channels 


High-speed magnetic tape recorders with low start-stop 
times bring a new dimension to data handling by absorbing 
and dispensing digital information when and where it's 
needed! Any phenomenon can be recorded as it occurs, 
continuously or intermittently, fast or slow. It can later 
be fed into computers, punch cards, printers, etc. 





































Speeds of 60 inches per second with 5-millisecond 
start-stop times permit digital techniques with jobs previ- 
ously requiring more expensive, less reliable methods. 
Typical applications include business problems, high-speed 
industrial control processes, missile study, and telemetering. 


In addition, Potter Magnetic Tape Handlers offer wider 
tape widths for more channels with lower tape tension 
controlled by photoelectric servos. Yet, the price is a frac- 
tion of much less versatile recorders. Other data handling 
components and complete systems are available for special 
problems. 


DETAILED SPECIFICATIONS 


Model 902A) 902B) 902BK 902CJ 902CK 
Number of Channels 2 6 6 8 8 
Tape Width (inches) 7 Wy My % % 


Tape Speed (in./sec.) 15/30 15/30 15/60 15/30 15/60 

Reel Size (dia. in inches) 10% 10% 8 10% 8 

~] Reel Capacity (feet) 2,400 2,400 1,200 2,400 1,200 
| Start Time 5 Milliseconds 

Stop Time 5 Milliseconds 


For complete information, write to Department 10-F. 


POTTER INSTRUMENT CO., INC. 


115 Cutter Mill Road, Great Neck, N. Y. 
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ELECTRONS AT WORK continued 


and this changes from pulse to 
pulse causing a grassy appearance 


t-scope. It has been found 


on an 
impossible to compare accurately 
the height of the grassy echo with 
the pip from a signal generator. 

Fortunately, the average value of 
the signal intensity is a function of 
~Nd", that is, the number and size 
of the drops causing the echo. It 
is relatively simple to build an elec- 
tronic device that remembers the 
size of each returning pulse and 
averages it with its immediate suc- 
cessors. Output from such a meter 
can record continuously the aver- 
age value of about 1,000 pulses. 
Theory and experiment agree that 
1,000 at usual repetition rates gives 
a good average, 

Measurement of average signal 
intensity does not, however, 
uniquely determine the number and 
size of the raindrops being ex- 
amined, but knowledge of char- 
acteristic drop size distributions 
and other measurements permit the 
cloud physicist to deduce much 
from radar signal intensity data. 

For example, it can be assumed 
under some conditions that the 
number of particles N remains con 
stant with time. Then the changes 
of Nd" measure changes of parti 
cle size. Much time has been spent 
on the average or most common 
relationship between {Nd° and pre 
cipitation rate, so that a single 
radar may be used as a rain gage 
covering thousands of square miles. 
The results show useful accuracy 
for certain applications in hydrol 
ogy, agriculture and flood control 


Rain Gages Send 
Radio Reports 


McG-H Paciric Coast News BuRREAt 


FLOOD CONDITIONS in the Sacra- 
mento River drainage basin are sub- 
ject to extensive control by regula- 
tion of water released from Shasta 
and Keswick Dams. Such control is 
based upon runoff information. 
The Bureau of Reclamation’s 
Central Valley Project in Northern 
California has installed a network 
of six radio reporting precipitation 
stations that give immediate in- 
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By 
TE.1300 


All Transitron semi-conduc- 
tors are produced to the most 
rigid military and commercial 
specifications to assure long 
life and complete reliability. 
They provide the trouble-free, 
dependable performance that 
is so essential in modern com- 
plex electronic equipment. 
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the solution can be found in 
Transitron’s diversified line 
of semi-conductors. A wide 
variety of standard types, 
along with over 300 special 
types, are available. Your 
inquiries are invited. 
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transformer ... 





ACTUAL SIZE | 





used in the first 
transistorized 
consumer product! 


The world’s smallest commercial radio 
receiver makes the most of miniaturiza- 
tion possibilities with a Texas Instruments 
subminiature transformer and four TI 
transistors. Tl subminiature transformers, 
such asthe one used inthe Regency pocket 
radio, are adaptable to mass production 
dip-soldering assembly techniques 


Your most experienced source of supply 
for transistorized circuit components, 
Texas Instruments produces the most 
complete line of subminiature transform- 
ers, consisting of 32 standard models, 
Ranging from less than *%, inch cubed 
(one milliwatt output) to one inch cubed 
(200 milliwatts output in push-pull), TI 
subminiature transformers are precision 
units specifically designed for transistor 
ized and other miniaturized circuits. TI 
engineers will design special models — in 
virtually unlimited variety —to meet your 


Rear view of pocket 
radio with back re exact requirements 
moved, showing TI 
transformer and tran 
sistors in relation to 


Don’t delay your own product miniatur 
ization program, Write today for Bulletin 
DL-C 424, describing TI subminiature 


other circuit compo 
transformers in detail 


in CO R PP CO RA TED 
6000 LEMMON AVENUE 


Want more information? Use post card on last page. 





‘TEXAS INSTRUMENTS 


DALLAS 9, TEXAS 


ELECTRONS AT WORK continued 


formation on flood-producing rain- 
fall. Terminating at the Bass 
Mountain relay station, these radio 
circuits are controlled from the 
nearby Keswick Power Plant. Lo- 
cation of the stations and distances 
involved are indicated from the map 


in Fig. 1. 


(| SHASTA RESERVOIR 
uss. Se 49 
A) ~ ‘of 


a: 
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%, © 290081 
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FIG. 1—Map shows orientation of re- 
porting stations thai are located on or 
adjacent to streams that contribute to 
flood conditions 


A new type of heated precipita- 
tion gage shown in Fig. 2 and 3 
weighs snow or rain, producing dis- 
tinctive signals by means of a 


photoelectric coding apparatus. 





FIG. 2--General view of Deer Creek 
reporting rain gage station 


The operator at the control point 
(Fig. 4) selects the station to be 
checked, presses a key to call it and 
reads from an oscilloscope the reply 
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Protection plus Transparency 





Use TRANSFLEX* When You Need Easy Inspection... 
Fliexibility...Chemical and Abrasion Resistance 


Transflex, Irvington’s transparent plastic tubing, has become increasingly 
popular for low and moderate temperature use as more designers and manu- 
facturers discover its combination of high protection and easy inspection 
l'ransflex has a tensile strength of 3000 psi, dielectric strength of 1000 vpm, 
good dimensional stability and abrasion resistance resists oils, alcohols, 
acids, alkalies, common hydrocarbon solvents. It is recommended for con- 
tinous operation at temperatures from 58°F to 176°F. 


Electrical equipment manufacturers use Transflex as a dust-proof, abrasion 
resistant covering for resistors and capacitors, for terminal and lug insulation, 
as flexible conduit in lighting and ignition systems . anywhere component 
identification or periodic visual inspection is required. ‘The aircraft industry 
likes its flexibility at high altitude temperatures. Processers use Transflex for 
low pressure hose, flexible shaft covering, or piping corrosive liquids. Stocked 
in sizes from .022” to 2.000” 1.D. Write for technical literature 


PLASTICS PRODUCTS 





*T.M. Reg. U.S. Pat. Off 


IRVINGTON DIVISION 


MINNESOTA MINING &2 MANUFACTURING COMPANY 
11 ARGYLE TERRACE IRVINGTON 11, N. J. 
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News in Analog Computing... 


ASSURES MAINTENANCE OF YOUR 
EQUIPMENT’S ORIGINAL ACCURACY... 


E 


A 


It is of understandable importance to you, when invest- 
ing in analog computing equipment that you have def- 
inite assurance the equipment will maintain its original 
accuracy in use 


Such assurance is yours, in Electronic Associates’ Com- 
puter Group Type 16-31R. All critical elements, such 
as precision computing networks, passive elements and 
relays are contained in a blower-equipped, thermostat 
ically controlled oven located directly behind the patch 
bay — with temperature controlled to 100° F plus or 
minus one degree — assuring maintenance of accuracy 
and stability 


This 16-31R is the Computer which can be expanded 
by a unique building block system to the most complex 
systems, Demonstration and rental of computing ume 
is available at EAI Computation Center, Princeton, 
New Jersey. Details on request. Write Dept, EL-11, 
Electronic Associates Inc., Long Branch, New Jersey. 


Visit our booth at the Instruments Society of America Conference 


rumen 


i COBre:. Fee 


LONG BRANCH, NEW JERSEY 
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ELECTRONS AT WORK continued 


indication of precipitation caught. 


This information is then  trans- 


FIG. 3—Deer Creek radio reporting 
rain gage station showing special baf 
fle around mouth of gage opening to cut 
down wind eddies and insure repre 
sentative catch 


FIG. 4—Operator interrogates rain 
gage station and receives coded report 
on a cathode-ray oscilloscope 


FIG. 5—-Example of coded report shows 
37.75 inch rainfall 


mitted by teletypewriter circuit to 
control headquarters 


With the system, flood peaks can 


watel 


September, 1955 — ELECTRONICS 








FRENCHTOWN 
ENGINEERED CERAMICS 
OFFER 















advantages 





Whether you plan the development of a new product, or are 
seeking ways to further improve existing ones, you'll want to 
look into the many new possibilities which are open to the 
design engineer who includes engineered ceramics in his 
planning. Our ceramic engineers have developed many 
formulae which, together with modern fabricating 
methods,* have greatly enlarged the usefulness 
of these amazing materials. Always 
outstanding as electrical insulators, 
Frenchtown ceramics, particularly the 
high alumina bodies, are being specified 
more and more for critical mechanical 
applications. 


Check these BIG advantages: 
@ MECHANICAL STRENGTH 

Compressive strength up to 187,000 psi 
@ ABRASION RESISTANCE 

Demonstrated by use for sand blast 

nozzles, 
@ HEAT RESISTANCE 

Softening temperatures up to 1971” C | reencorewn 
@ THERMAL CONDUCTIVITY 

Coefficient (c.g.s. units) up to 0.0180 
@ THERMAL EXPANSION 

as low as 2% cumulative at 700° C Send for this helpful bulletin 
giving complete data on 
mechanical and electrical prop 
erties of all Frenchtown En 
gineered Ceramics 


renchtown <2xss-< 


86 MUIRHEAD AVENUE TRERTON 9, REW JERSEY 


*Grinding and extrusion facilities « NICOTE® Metallized Ceramics 
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IMPORTANT 
REASONS 
WHY YOU 
SHOULD 

SPECIFY 


HUTS 


1. RESINITE AC combines all the mechanical and dielectric advantages of 
phenolics with the high dielectric strength, moisture resistant and non- 
corrosive properties of cellulose acetate 


RESINITE 104 is a tough material suitable for stapling, severe forming 
and fabricating. 


. RESINITE 8104 minimizes the effects of electrical property degradation 
characteristic of laminated phenolics when subjected to high humidity 
and temperature. 


. RESINITE TruTork provides an internally threaded or embossed form to 
fit any threaded core, regardless of diameter or threads per inch. 


. RESINITE gives torque control of plus or minus 1 inch ounce—axial 
pressure in excess of 25 pounds. 


Ask us how you can save money by replacing expensive plastics with low- 
cost Resinite tubes for many applications involving high chemical or 
moisture conditions. 


Get full information on Resinite Coil Forms. Request detailed technical literature. 


RESINITE <oxonarton 


Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 3-7091 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-2141 

Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 0337 
BIR ARTIcli meni 


OSE ee ee a ke 
2035E W. CHARLESTON ST. + CHICAGO 47, ILLINOIS 
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be forecast as much as 12 hours 1n 
advance on Sacramento River tribu- 


taries 


Square-Law Circuit 


By K. S. LION 
and R. H. DAvIs 


Department of Biology 
achusetts Institute of Technology 
Cambridge Vas 


ELEMENTS having a_ square-law 
characteristic are frequently used 
in analog computers, in particular 
for multiplication problems. Four 
types of such elements are primarily 
employed. 

Thermal instruments are used, 

ich as thermoconverters’ or 
temperature limited diodes’, having 
an output voltage proportional to 
the temperature of a wire, which 
in turn is proportional to the square 
of an input voltage or current. The 
time constant of such devices is 
high, ometimes up to. several 
econds 

Parabolic functions can be syn- 
thesized from segments of diode 
characteristics.’ Such setups require 
a considerable number of elements; 
for instance Chance‘ uses 15 diodes 
for a range from 0 to 25 volts input, 
while Marshall’ uses 22 diodes for 
a range of 100 to +4100 volts 
input. 

Beam deflection square-law tubes 
can be used, in which an electron 
beam of rectangular cross-section 
trikes a parabolically shaped tar 
get. The input voltage deflects the 
beam and the amount of target cur- 
rent varies in accordance with the 
shape of the target. This method 
requires special tubes’. 

For applications where moderate 
accuracy is satisfactory, triodes or 
pentodes can be employed and oper- 
ated in the limited range where the 
plate current varies approximately 
with the square of the grid voltage 
or screen voltage’. The character- 
istic of such tubes changes with age 


and operating conditions 
New Cirenit 


The new square-law device de 
scribed in this paper and illustrated 
in Fig. 1A requires a source fur- 
nishing a triangular wave of nega 
tive polarity e,. It is connected in 
series with the input signal e, and 
applied to a diode D and a load re 
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IBM selects DU MONT TYPE 
oscillograph for their new type 


When IBM Corporation, world’s largest manu 
facturer of computer equipment, produced their 
new Model 702, an essential phase of the proj 
ect involved selection of a cathode-ray oscillo 
graph to go into the field with each computer 
as standard test equipment. Requirements were 
strict 

IBM's approach to the problem was to conduct 
side-by-side evaluation with other competitive 
instruments. On the basis of actual perform 
ance, they selected the Du Mont Type 329 
as their test oscillograph 

What are some of the primary reasons why 
IBM decided on the Du Mont Type 329 

Excelient sensitivity—either d.c. or a.c. coupled 
Precisely calibrated sweeps with movable notch 
magnification —ideal for making accurate meas 
urements. Brightness adequate for display of 


very fast pulses. Synchronization simplicity 


329” as test 
702 computer 


the Type 329 “locks in 


on almost any type 
of signal. Stability—the trace remains steady 


as a rock despite power line fluctuations, etc 
Reliability in service calibration adjustment 
requires no extra test gear and is a simple 
one-step process. And virtually any tube may 
be replaced without special selection 

Another factor contributing to the selection of 
the Type 329 was the well known Du Mont 
Field Service Organization, which assures that 
regardless of where in the United States the 
equipment is used, swift, competent service 
facilities are in the immediate vicinity 

If you have instrumentation requirements, 
Du Mont facilities are always available for 
discussion and recommendations. Write us 
on the Type 
j239, or on any problem you may have relat- 
ing to cathode-ray instrumentation 


today for complete information 


Moditied slightly 


ALLEN B. DU MONT LABORATORIES, INC. @ TECHNICAL SALES DEPARTMENT 
760 Bloomfield Avenue, Clifton, New Jersey 


NT 
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ELECTRONS AT WORK (continued 


sistance R,. A saw-tooth source can 
be used instead of the triangular- 
wave source, the only requirement 
being that the sides of the triangles 
are straight. 

As long as the signal voltage ¢ 
is zero, the plate potential of the 
diode alternates between zero and 
the negative peak value of the tri- 
angular wave; therefore no current 
passes the diode and the voltage e, 
across the resistor R, is zero. If an 
input signal e, is applied with a 
positive polarity (as indicated in 
Fig. 1) the plate potential of the 
diode becomes positive for a frac- 
tion of the triangular cycle; a cur- 
rent passes the diode so that tri- 
angular voltage pulses e, (area a) 


appear across the resistor R,. 


for insulated wire, one 


source ( ontinental 


For the run-of-the-mill wiring problems —or the hundreds of 
specials—the one source for practically all types of permanently 
insulated wire—is Continental. Whether it's electronic hook-up 
wire, military hook-up wire or cable, switchboard AVB— TA— SHFS 
Cable or Wire... Asbestos, Glass, Nylon, Varnished Cambric, 
Polyethylene, etc... . the Always Correct Source is Continental 
Wire Corporation. Refer your special wiring problems today to From a simple geometric consid 


Continental's Wire and Cable specialists. erations the areas of the triangles a 
"A.C. Source 


FIG. 1—Circuit (A) and mode of opera 
tion (B) of basic square-law circuit 


are proportional to the square of 

Contact: Continental Sales, Box 363, Dept. C their altitudes. They are propor- 
Wallingford, Conn., Phone COlony 9-7718 tional to the square of the signal 
voltage e,. Since the areas of the 

POWER and RHEOSTAT CABLE—TYPE AIA triangles a are also proportional to 
available in Sizes 18 AWG—2,000,000 CM inclusive. their average value FE, an average- 
forming network consisting of R,, 

C, and R, furnishes the desired re- 

KEE sult. a 

Voltage e, at the output of this 

network is proportional to the 


a are . » i ig ‘ 7 ’ 
Stranded copper conductor, asbestos For open installation in high operating quare of the input sig nal e,. The 
insulation, asbestos braid. Heat, flame, temperatures, oil, grease, corrosive avy erage-forming network can be 
moisture resistant impregnation and vapors or moisture. Maximum tempera 


ymitted if » subsequent stage re- 
aids. wre 257° F. omitted if the subsequen ive re 


sponds directly to the average value, 
for example, a moving-coil system 
of sufficient inertia. 


a 
oni ine n ea In quantative terms, if a desig- 


nates the area of the small triangles, 


WIRE Cc oO R PO R ATIO N A the area of the reference pulse 


and EF, the peak value of the tri- 


WALLINGFORD, CONNECTICUT © YORK, PENNSYLVANIA angular source voltage, then 
a e,* { 


a 


\ E, Ke, 


The average voltage for each small 
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ENMINGS \ a 


=-=RADIO 


VACUUM ELECTRONIC COMPONENTS 


>? 


— 


JENNINGS VACUUM TRANSFER RELAYS 


with self contained DC coil easily mounted by 
Aircraft Marine Products in their pulse forming networks 


REE Type RDI Normally Open Vacuum Re 
lays are soldered to the side of the pulse form 
ing network so that each evacuated contact en 
closure is immersed in silicone oil with the rest of 
the network. The use of these relays therefore re 
sults in fewer high voltage bushings, contacts that 
will not contaminate, and short lead lengths that 
minimize inductance and stray capacitance. This 
construction also permits the built-in DC actuating 
coils to be removed without disturbing the sealed 
network 


These relays easily meet standard vibration tests of 
10 to 55 cps and shock tests of 15 G. Temperature 
55° C. to +85° C. with 30 


minute operation at 105° C. 


requirements are 


The RD1 is a SPST relay, available with either nor 
mally open or normally closed contacts. A similar 
relay (Type RE2) has SPDT contacts and slightly 
larger models (Type RM2 and RM4) are made with 
2PDT and 4PDT contact arrangements. These units 
have peak working voltage ratings up to 12,000 
volts and continuous RF current ratings of 10 am 
peres rms at frequencies up to 30 mec. It is also 
possible to make and break under load with fast 
break times of less than 10 milliseconds. Switch 
capacitances are as low as 0.1 mmfd and contact 
resistances are as low as .005 ohms. As their con 
tacts are sealed in a vacuum, contact resistance 
This factor makes 


them excellent general purpose relays for DC 
switching. 


does not increase with usage 


PAIL ee ee 1) 


ELECTRONICS September, 1955 


Want more information? Use post card on last page 





for 

GUIDED 
MISSILES 
Encapsuloted multiple 


top Type 384. Stabilized 
for rugged environments 


for COLOR TV 


Distributed-Constont Type 
T 30036. Phase chor 
octeristics linear within 
5% to 4 me 


for COMPUTERS 
Miniature encapsulated 
plug-in Type T 30009 
Only 114" wide by 1'1” 
high 


NIPLILIRSS 


ae a 


for 
LABORATORY 
DEVELOPMENT 


Voriable step Type 3862 
Total delay, 1.1 ys in 
0.02 js steps. Reflections 
less than 10% 


Shallcross 


196 


for RADAR 


Multiple-section open 
Type 380. Total delay, 
0.33 ws with 0.04 ys 
taps 


—eorata 


ae. 
a 


for COMMERCIAL 
INSTRUMENTATION 


Enclosed Type T 30030. Total 
delay, 1.5 us with 0.05 ys tops 


These six Shallcross lumped-constant and distributed- 
parameter delay lines cover a wide variety of pulse, 
video, and timing circuit requirements. 

ypical specifications are shown above. Modifications 
of total delay, tap delay, rise time, attenuation, imped- 
ance, bandwidth, dimensions, and mounting are readily 
possible to match individual requirements exactly. 

For detailed specifications and dimensions of basic 
types, send for Bulletin L-38. A copy of Specification 
Sheet SS-7 will also be enclosed so you may fully out 
line your delay line requirements for a prompt recom- 
mendation by Shallcross Engineers. 


MANUFACTURING COMPANY 
522 Pusey Avenue, Collingdale, Pa 
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pulse with the area a is 

a A 

7 T E? 
E, 7 


Ka 


f 


the average voltage 


E, 


‘ const 


l 
2E, 
This voltage is independent of the 
the of the 
reference voltage. 


frequency and shape 


FIG. 2—-Ideal switch (dashed line) con- 
trasted with diode characteristic (solid 
line) 


The voltage e, is applied to the 
averaging network R,, C,, R., which 
satisfy the equations 

1 and 27 f, R.C, << 1, 
is the frequency of the tri- 


must 2n 
oC. 
where f, 
angular wave-form generator and f 
the sinusoidal frequency of the in- 
put signal. If then R, R,, the 


output voltage will be 


I 
2K, 


The circuit has the advantages of 
predictable response characteristics, 
zero output for zero input and no 
fundamental limitation on output 
range. 

The major limitation of the de- 
vice is its restricted frequency re- 
The with which 
or more units with identical charac- 


sponse ease two 
teristics can be constructed permits 
the combination of a pair of the de- 


vices into a simple multiplier. 
ky rors 


from the de- 
parture of the characteristics of the 


diode from those of an ideal switch 


Errors may arise 


and from variations in magnitude 
and deviation from linearity of the 
triangular wave form. 
The characteristic of a diode is 
shown as a solid line in Fig. 2, It 
departs from that of an ideal switch 
(dotted line) in 


two ways 


For input signals larger than 
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12-Information 
Channel-Playback 

System for use with 

The Glenn L. Martin Co.’s 
new T-13 Gunnery 
Trainer, designed and 
developed by Cook 
Research Laboratories, 

a division of 


Cook Electric Company 


AIMING HIGH today calls for more than just 


“drawing a bead.” Split-second timing is absolutely essential to the operation 
of the intricate instrumentations and equipment necessary to give adequate 


training in gunnery to both our anti-aircraft troops and to our jet pilots, 


Eleven STANDARD ELECTRIC Model S-1 Timers are shown on the large 


control panel in the center of the photograph above. 


Serving industrial, governmental and educational 


institutions since 1884. 





The STANDARD ELECTRIC TIME COMPANY 


97 LOGAN STREET + SPRINGFIELD 2, MASSACHUSETTS 


ELECTRONICS September, 1955 Want more information? Use post card on last page 197 








oo 


You'll find them all in the new 


, CATALOG 
of 


the Would Toughest Trumafprnco 


These are just a few of the popular types of trans- 
formers for military, new equipment, general replace- 
ment, control and power circuit applications listed in 
CHICAGO'S new Catalog . . . over 500 transformers, 
with complete physical and electrical specifications 
on each unit. 





And more important—they are all in stock for quick 
delivery from your local cuicaco distributor 


Write Now FOR YOUR FREE COPY 
OF THIS VALUABLE REFERENCE. 


Ask for Catalog CT-554 





GNOME dma) ie 


350) ADDISON STREET © CHICAGO 18, ILLINOIS EXPORT SALES; 
Roburn Agencies, Inc., 





New York 13, N.Y 
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ELECTRONS AT WORK continued 


about 1 volt, the output 1s propor- 
tional to the sum of the input volt- 
age and a small voltage, d. The 
effect of any constant component of 
voltage d may be eliminated by plac- 
ing a corresponding bias voltage in 
series with the diode. The effect of 
any variable component of d may 
be reduced by means described by 
Kelner, Gray, and MacNichol’, Any 
residual component of d will pro- 
duce a fractional error in the out- 
put equal to d/« 

Output voltage is not linearly 
related to the input voltage for 
values of input voltage less than 
about 1 volt. This deviation from 
linearity may be minimized by 
using a load resistance R large com- 


pared with the diode resistance. 





FIG. 3—Square-law circuit for both 
positive and negative inputs 


The cathode-to-plate capacitance 
of the diode results in current ap- 
proximately equal to R, C, de,/dt 
where C, is the capacitance of the 
diode. If a symmetrical triangular 
wave form is used for e,, the output 
will be a square wave of an average 
value equal to zero, so that no error 
results. If e, is not symmetrical in 
form, the effect may still be can 
celed by subtracting from the out- 
put an equal and opposite voltage 
derived from a similar circuit in 
which the diode is replaced by an 
equivalent capacitance. In either 
case, the error may be minimized by 
reducing the value of R,, choosing a 
diode with low capacitance and 
careful wiring of the circuit. 

Since the output is inversely pro 
portional to the magnitude of the 
reference wave form, variations in 
its magnitude produce fractional 
errors equal to the ratio of the de- 
viation to the standard magnitude 
Errors due to departures from 
linearity may be computed if the 


shape of the reference wave form is 
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I W FOR DC OR RESISTANCE INPUT 


Mopet 200-A uses an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 

Mope  200-B, used for D.C. signal input, 
has full scale sensitivities of 5 milli- 
volts and an input impedance of 1,000 
megohms. Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


ll W FOR SIMPLIFIED OPERATION 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation. Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new, sim- 
plified pen of one-piece design-used for 
point or continuous plotting—eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors. Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique “Floating Gear Train.’ 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 


visibility .. . is completely illuminated, 


i W FOR WIDER APPLICATION 


7 hese fast ck pe ndable won ral purpose 
plotters feature 0.1% accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers 
data handling systems, wind tunnel, mis 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers. Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write today for details. 


LIiIBRASCOPE X-VY FLOTTER 


HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 


A 


Greater input flexibility 





Operates from a punched tape reader—Spec- 
ially designed for Librascope X-Y Plotters— 
This unit is adaptable to other plotters 
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NEW LIBRASCOPE PUNCHED TAPE CONVERTER 






y 


Want more information? Use post card on last page 





I Ge Pa 


SCOPE 


Fuenl CORPORATION 





“BIBRA 


GENERAL PRECiS 





For desk or rack mounting 





LIBRASCOPE PUNCHED CARD CONVERTER 
Converts punched card data to analog form 
for input to X-Y Plotters. Automatic Position 
for feeding 50 punched cards per minute 
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new CARBON 7RIMPoT° 


WT eee 
INFINITE RESOLUTION 


HIGHER RESISTANCE 


20,000 OHMS TO 1 MEGOHM 
POWER RATING 0.2 WATT 


Bourns new carbon TRIMPOT is identical in size and config 
uration to the popular wirewound TRIMPOT which is approved 
as a standard component by engineers in aircraft, missile and 
electronic industries. Outstanding features are: 


Compact size 1/4 « 5/16" 1-1/4” 
Adjustment 
Mounting 


25-turn, self-locking 
Single or stacked with #2-56 screws 
Vibration 10-20 G; 10-2,000 cps 
Acceleration (steady state) ...100G 
Optional features Teflon leads, extended shaft 


MOUNTING BRACKETS 
AND #2-56 SCREWS 
CARRIED IN STOCK 


Side Mounting Bracket No End Mounting Bracket No, 120-20-1 


Bourns manufactures other precision potentiometers to measure Linear 


Motion; Gage, Absolute and Differential Pressure and Acceleration. 


QOURNS LABORATORIES 


6135 MAGNOLIA AVENUE - RIVERSIDE, CALIFORNIA 





Technical Bulletin on Request, Dept. 12 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued 


known. For the case where the sides 
of the triangle are exponential in 
form, the maximum output error, 
expressed as a fraction of the full- 
scale output of the instrument, is 
approximately equal to one-fifth of 
the fractional change in slope. 


Application J 


The circuit shown in Fig. 1 has 
an output equal to zero for negative 
input signals. If the input signal e, 
is available balanced to ground, a 
circuit operative for positive and 
negative values of signal voltage 
may be constructed as shown in 
Fig. 3. This circuit acts as a true 
square-law device. Output is equal 
and of the same sign for both posi- 
tive and negative signals of the 


ame magnitude 





FIG. 4—-Circuit to multiply e: and e, 


Since the output characteristics 
of this circuit are determined only 
by the magnitude of the triangulat 
wave form, a second circuit with 
identical characteristics may be 
easily constructed with the refer 
ence wave forms for each circuit 
derived from the same source. A 
pair of devices with identical 
characteristics will accept both 
positive and negative input signals. 

They may be combined, therefore, 
to form a multiplier of the quarter 
square type depending on the rela- 
tion 

( ( é Cs te, 

Since matching of the character- 
istics of the two square-law devices 
is automatically maintained, satis- 
factory operation of such a multi- 
plier is insured. A block diagram of 
such a multiplier is shown in Fig. 


4, 
Practical Result 


The operation of the square-law 
device shown in Fig. 3 has been 
tested both qualitatively and quanti- 
tatively Characteristics of the 
square-law device for d-c input sig- 
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‘Provemens 


new advancements and new concepts in aeronautics and related fields now 
under development at Goodyear Aircraft Corporation 


mean advancement and rewarding futures for qualified engineers who apply 
themselves to progressive research and development at Goodyear Aircraft in the 
following fields: 


Electromechanical Pulse Techniques 
Microwave - Weapons Systems 
Servomechanisms : Antenna Design 
Electronic Packaging Miniaturization 


at Goodyear Aircraft you'll have one of the world’s largest electronic computation 
laboratories at your disposal—and invitation to a creative future which offers security 
and interesting diversification ! 


write today for application form or send complete resumé to: C. G. Jones, Personnel 
Department, Goodyear Aircraft Corporation, Akron 15, Ohio. 






eyre doin g big th anos al 


GOODSYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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Cat. No. 3120-SCP %" Tip Diameter 30 Watts 
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Cat. No. 3120 %” Tip Diameter 30 Watts 


Not just another “bantam’’—but a true American Beauty 


“Bantam” backed by the most famous name in electric 


soldering for over 60 years. 


American Beauty “Bantams” feature: 


Indestructible stainless steel casing that insures against 
undue loss of heat and keeps handle cool. 


Highest quality nickel-chromium heating element with 
genuine mica insulation. 


Tapered spool nose for maximum visibility and projection- 
free casing to assure easy access to hard-to-get-at places. 


Available in Ye" and ce" tip diameters with either pencil 
type handle or standard handle and with long or short 
casing. Diamond point tip is standard—chisel type if 
specified. 


For the finest quality in ALL TYPES of Electric Soldering 
Irons—Check with American Beauty first. 


———7 


AMERICAN ELECTRICAL HEATER COMPANY ‘t= 


DETROIT 2, MICHIGAN 


Want more information? Use post card on last page 
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ELECTRONS AT Work continued 


nals was found to be accurate within 
the limits of accuracy set by avail- 
able measuring instruments, about 
0.2 percent of full scale for a range 
of input signals between 10 and 50 
volts. 

Response of the device for a-c 
signals was tested in a qualitative 
manner by observing the output of 
the device with a cathode-ray oscil- 
loscope. Using for e, a triangular 
wave of 1,200 cps, the frequency of 
the input signal could be raised to 
about 135 eps without noticeable 
distortion of the output. 

The research described was sup- 
ported by a grant from the Office 
of Naval Research, Contract NR-11 


705. 
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Aeronautical Communica- 
tions Recommendation 


RADIO COMMUNICATIONS for domes- 
tic aviation encompass several agen- 
cies. Air-to-ground communica- 
tions are furnished by Aeronautical 
Radio, Inc. (Arinc), Interstate Air- 
ways Communication Stations 
(INSACS) and Air Route Traffic 
Control Center (ARTCC) radio sta- 
tions. Point-to-point service is han- 
dled by CAA and the airlines. 

Besides these facilities there are 
airport tower stations for local con- 
trol. 

Based on 1953 volume of air-to- 
ground contacts in Federal airways, 
it has been predicted that the num- 
ber may well double in the next ten 
years. Point-to-point communica- 
tions can increase to a projected 
2.65 times the 1953 volume. 

In a study for Aeronautical Ra- 
dio, Inc., Arthur D. Little, Inc. has 
produced a two-volume report en- 
titled “Engineering and Economic 
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Finer Resolution . . . 10 Kilocycles 


Complete in one unit... no extra tuning 
heads required 


Single Dial tuning . . . Use of stable triode 
oscillators eliminates klystrons 


Smooth tuning without backlash 
Ruggedized to military specifications 


Simplicity of operation permits use by 
production line personnel 


Usable to 34,000 megacycles 


SPECIFICATIONS 


25-7/16" high by 20%” wide by 19%” 
deep. 


150 pounds 


mIiT A j 
CIMA ‘ 


5CPIA 5” cathode-ray tube (other persist- 
ances available). 

ISITIVITY 

At_signal to noise ratio 2:1, and spectrum 
width 25 megacycles: 
'—~ 75 dbm at 10 mc to 
— 50 dbm at 16,000 mc 

NGE 

10 megacycles to 16,000 megacycles cali- 
brated. Usable 1 to 34,000 megacycles. 


Dial acturacy + 1.0% at the operating fre- 
quency of the local oscillator. 
M WIDTH 


0.5 to 25 megacycles 


‘ 


10 kilocycles 





Operating —40 to + 130° F 


90% RH. 


(Non-operating in transit case.) One 12G 
impact, 10 misec duration on each face. 
One 37G impact, 10 misec duration on 
each face. | 





MORGANVILLE, NEW JERSEY 


Analyzer and other Lavoie equipment 


Albany, New York 
J. A. Reagan Co 
51 Summit Avenue 


Phone: 4-7676 


Atlanta, Georgia 
Southeastern Industrial Instruments 
374 Hascall Road, NW 
Phone: Exchange 7801 


Baltimore, Maryland 
Thomas L. Taylor 
2100 St. Paul Street 
Phone: Belmont 5-9126 


Chicago, Illinois 
R. Edward Stemm 
5681 West Lake Street 
Phone: Columbus 1-2227 
Denver, Colorado 
Allen |. Williams Company 
124 West 12th Ave 
Phone: Main 3-0343 
Flint, Michigan 
Som Robbins, Inc 
2% East First Street 
Phone: Cedor &7310 


Call The Lavoie Representative nearest you for complete information on The L A 17 Spectrum 


Fort Worth, Texas 

Mitchell Speairs Co 

PO. Bow 11033 

1929 Chatburn Court 

Phon e: Webster 8611 

Sunset 3784 

Hartford, Conn 

M. S$. Coldwell 

289 Fairfield Avenue 

Phone: Jackson 2.5832 
los Angeles, California 

T. Louis Snitzer 

5777 West Pico Boulevard 

Phone Webster 1.5566 
Montclair, New Jersey 

Lovis A. Garten & Associates 

25 Valley Road 

Phone Montclair 3.0257 
San Mateo, California 

RL. PHlieger Co 

126 25th Avenue 

Phone: Fireside 5-1134 
St. Lowis, Missouri 

Edwin H. Murty 

3505 Ridgedale Avenue 

Phone: Evergreen 5-7728 





most widely used 


Electronic 


Supply 





ALLIED’S 1956 
324-PAGE CATALOG 


World’ Uangoat: Stocks of 


ELECTRONIC SUPPLIES FOR INDUSTRY 


Here’s how to simplify and speed the purchasing of all 
your electronic supplies and equipment: send your orders 
to ALLIED 
electronic needs. We make fastest shipment from the 
world’s largest stocks of electron tubes (all. types and 
makes), transistors, test instruments, audio equipment, 


the reliable one-supply-source for all your 


electronic parts (transformers, capacitors, controls, etc.) 
everything for industrial and 
communications application, for research, development, 
maintenance and production. Our expert Industrial 
supply service saves you time, effort and money. Send 
today for your FREE copy of the 1956 ALLIED Catalog 
the complete Buying Guide to the world’s largest stocks 
of quality Electronic Supplies for Industrial and 


and accessories 


Broadcast use. 


ultra-modern facilities 
for the fastest service 


in Electronic Supply 


=) | — 


100 N. Western Ave., Dept. 


ALLIED RADIO 
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ELECTRONS AT WORK (continued 


Recommendations for Future Aero- 
nautical Communications”. Among 
many recommendations it is urged 
that the air-transport industry and 
CAA jointly. implement an aero- 
nautical communications system to 
provide, through exchanges (each 
one not unlike a telephone central 
office) all air-to-ground channels for 
traffic control, weather, flight in- 
formation and air-carrier 
tional communications, 

A further recommendation sug- 
gests that the air carriers and CAA 
explore the possibility of a micro- 
wave point-to-point communications 
system where economically justi- 
fied, based on a rate structure that 
will yield $500 per system mile, to 
be amortized over a 10-year period. 

Alternatively, these services 
might be procured from established 
common carriers. 

Various new techniques can be 
used to advantage, including selec- 
tive calling arranged to turn on a 
receiver for the desired communica- 
tions channel. Visual displays could 
also be employed. 

The Little organization further 
suggests a change in the corporate 


opera- 


WOR Master Control 





Recently installed at radio station WOR 
is a program switching system under 
the control of studio operators but hav- 
ing the advantages of a master control 
system. In the station's twelve-studio, 
four-channel operation, a control box 
located in each of the studios permits 
selection of any or all of the four chan- 
nels. Heart of the system is the electro- 
mechanical switching unit at the left 
compared with the former manual mas- 
ter control. Developed by Standard 
Electronics, the new equipment is ex- 
pected to save $60,000 a year in oper- 
ating expenses 
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SUPERIOR ... Electric Motors Insulated With Du Pont MYLAR* 





Slot and between-coils insulation of Du Pont 
“Mylar,” either in the pure state or in com 


bination with other materials, makes stator 
This advanced G-E general-purpose- 


type fractional-horsepower motor, in 
sulated with Du Pont “Mylar,” is com 


winding strongly resistant to heat, moisture, 
aging and electrical stresses. G.E.. chose “My 


lar’ to obtain an improved insulation system 
pact and lightweight— provides maxi that 


mum power in minimum space 


increases motor life, raises the safety 


factor of everyday motor operation 





CHALLENGING to industry: countless opportunities for 


product improvements with this versatile new film. 





Combining high dielectric strength and mal properties never before available search to show you where you can use 
moisture resistance, Du Pont ‘‘Mylar”’ in a plastic film. In a remarkable diver Du Pont ‘Mylar’ to develop or improve 
polyester film helps General Electric sity of fields, Du Pont ‘“Mylar’”’ is mak i product. Mail coupon for free copy of 
obtain a superior insulating system ing possible better products, lower costs i booklet that gives you the details on 
“Mylar’’ is now used as slot and be It may take only a little creative re this valuable film 
. tween-coils insulation of the G-E ad 
vanced motor line—helps make possi *'Mylar” ia the registered Du Pont 
ble a modern, improved type of insula- trade-mark y oS ea aPeDan sean eD ara as areE 
tion that increases motor life and insures ee | a eee 
better motor protection. ‘"Mylar’’ gives DU PONT { caieeemaaenae 70, Mameuns Seg 
be these motors maximum protection ih | 
against heat, moisture and deteriorants LA % | ' a send me sample and further information on 
buted” wehvetes @ 
These G-E motors are an outstanding 
example of the way industry is putting 4 Meme an 
versatile "Mylar to profitable use POLYESTER FILM | 5 
““Mylar’”’ is the strongest of all plastic | 
films—has an unusual combination of , : | a 
physical, electrical, chemical, and ther Better Things for Better Living... through Chemistry | City uieeneme tate 
ELECTRONICS September, 1955 Want more information? Use post card on last page 


205 









































This voltage regulator was 
designed to supplant fila- 
ment type components and 
thus eliminate the hazards 
of voltage build-up result- 
ing in the case of failure 
in these early types of volt- 
age regulating components. 


Under unusual conditions, should 
the Victoreen voltage regulator 
be damaged, the result would 
cause a lower than normal volt- 
age in the circuit, thus prevent- 
ing damage to other compon- 
In addition to the ‘fail 
safe'' feature, the use of Victor- 


ents. 


een voltage regulators, elimi- 
nates the use of related voltage 
regulating components, provides 
close tolerance limits, better per- 
formance and long, trouble free, 


service life. 


Write for bulletin 3023 for full details. 


VICTOREEN 
BUILDS VOLTAGE REGULATORS 
FROM 50 TO 50,000 VOLTS 


a, 







3810 PERKINS 
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AVE. 


COMPONENTS DIVISION 





CLEVELAND 





VICTOREEN 


VOLTAGE REGULATORS 


HAVE PERFORMANCE 
AND SAFETY FEATURES 
YOU SHOULD KNOW ABOUT 


14, 





v/ The Victoreen Instrument Co 





OHIO 


ELECTRONS AT WORK continued 


structure of Arinc with a revision 
of the charter to permit the com- 
pany to operate as a limited com- 
munications carrier for aeronauti- 
cal traffic. 


Microphonics In 
Transistors 


REPORTS by engineers working with 
transistors indicate that there is 
evidence of noise and microphonic 
effects resulting from _ environ- 
mental conditions that cause these 
effects in electron tubes. 

Since construction and properties 
of transistors are somewhat similar 
to those of an accelerometer, it 
would not be surprising that the de- 
vices should sometimes act like 
crystal accelerometers.—A. A. MCK. 


British Color TV Tests 


EXPERIMENTAL color tv transmis- 
sions were initiated during August 
by British Broadcasting Corpora- 
tion. Emanating from Alexandra 
Palace, a number of different sys- 
tems are being tried out with a view 
towards compatibility with the ex- 
isting monochrome Pro- 
gram content is designed for the 
tests and not as entertainment. 
Transmissions are made after nor- 
mal viewing hours. It is not ex- 
pected that final decisions on the 
eventual system to be employed will 
be made before 1958. 

Commercial television using 
black-and-white will start in Brit- 
ain on September 22. Rate of ex- 
pansion of commercial stations, 
which is subject to certain con- 
trols by the Postmaster-General, is 
expected to be three stations a year 
or less until some 20 stations may 
be in operation by 1964, according 
to information from McGraw-Hill 
World News. 


system. 


Pertinent Patents 


By NORMAN L. CHALFIN 


Hughes Aircraft Co 
Culver City, Calis 
PRODUCTION of cold by electro- 
thermic means seems a particularly 
appropriate during 


topic summer 


September, 1955 — ELECTRONICS 


GY nical literature and applications deta on able of producing a functional output able to operate relays 
















\ 


THE HAYDU BEAM SWITCHING TUBE -_ 
offers these other unique advantages for \ 
various equipment including \ 
TO EQUAL 
VARI COUNT 


complete versatility... can use 
arbitrary numbers of positions 


COUNTER DISTRIBUTOR 20 pentodes — 2 triodes — 22 sockets — 10 condensers — 98 resistors. 
operate singly. or one tube will op- 152 separate components plus related circuitry are required to 


erate others in unlimited combinations 


duplicate all the functions of a standard MBS Tube circuit! 

BEAMPLEXER 

can be operated by DC, sine wave or The Haydu Magnetron Beam Switching Tube” its drastic reductions 
poland ingate in the total number of tubes and other com ts required in most 
RADAR and LORAN ; electronic systems. It is compatible with transistors and magnetic core 
reduce overall circuitry and related costs circuitry ... while performing a greater number of functions at much 
AIRCRAFT CODER higher frequencies! In an unlimited number of electronic applica- 
decrease space, weight and heat — tions, the new Haydu MBS Tube switches between multi-outputs 


& new standard in high vacuum reliability many times faster, more simply and more reliably than standard 


vacuum tubes, diodes or transistors...and in any sequential, 


saicsigacllngray Peaperce es Regine ge Sige simultaneous or random switching pattern. Each position is cap- 


Write today for copies of illustrated tech- 


Haydu Magnetron Beam Switching Tubes. without amplification. 
“MBS (Trademark) 


BROTHERS OF NEW JERSEY 


SUBSIDIARY OF BURROUGHS CORPORATION 
PLAINFIELD, NEW JERSEY 
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Now Measure ELECTRONS AT WORK (continued) 





; 4a weather in the temperate zone. This 
pie ah : 
f as well as means for measuring tem- 
uri perature and the description of a 
es 


diode gating circuit are among pat- 
ents chosen for review this month. 


Electronie Cold 
from 100 microvolts to 320 volts That a current of electricity pass- 


ing through a metallic substance re- 


REGARDLESS OF WAVEFORM sults in its being heated by the eur- 


rent is well-known. Likewise the 
« » fact that certain junctions of dis- 
with the Ballantine Model 320 Voltmeter similar metals generate an electric 
current that varies in accordance 
with temperature is also known. 
There are thermoelectric effects, ap- 
parently by which these processes 
are reversed. 
Such an effect is the subject of . 
patent 2,685,608 for a “Thermoele- 
ment, particularly for the Electo- 
thermic Production of Cold,” 
awarded to E. Justi of Braun- 
schweig, Germany. The patent is 
assigned to Siemens-Schuckert- 
werke Aktiengesellschaft, of Berlin- 
Siemensstadt, Germany. 
This inventor explains that inter- 
metallic compounds of certain bin- 





REPRESENTING: 
A distinctly new departure in VTVM design. 


Ordering Airline Tickets 


FEATURING: 
A built-in calibrator; — easily read 5-inch log 
meter; — immunity to severe overload; — use- 


ful auxiliary functions. 


BRIEF SPECIFICATIONS: 


VOLTAGE RANGE:... - + sees 100 microvolts to 320 volts 
DECIBEL RANGE covccccceccorese OO Chv to +50 dbv 
FREQUENCY RANGE:.. ..+«5 to 500,000 cycles per second 
ACCURACY:.... 3% from 15 cps to 15OKC; 5% elsewhere 


Figures apply to oll meter readings 
MAXIMUM CREST FACTORS: 5 at full scale; 15 at bottom scale 
CALIBRATOR STABILITY: 0.5% for line variation 105-125 volts 








INPUT IMPEDANCE 10 Ma and 25 wyf, below 10 millivolts 
10 Ma and 8 pf, above 10 millivolts 
POWER SUPPLY 105-125 volts, 50-420 cps, 75 wot Unisel, Unitran, the Ticketeer and tele- 
Provision for 210-250 volt operation ‘ 
S re printer all work together to speed pur- 
DIMENSIONS (Portable Model) ; 14%" wide, 10%" high, chase of airline tickets from United Air 
12%" deep—Relay Rock Model is ovailable Lines. Five Unitran facsimile trans- 
WEIGHT coon eesreneces 21 Ibs., approximately mitters like that shown above have re- 
PRICE: $375 cently been installed by Western Union 
in UAL offices throughout New York ° 
Write for the New Ballantine Catalog describing this City. They funnel reservations into a 
and other instruments in greater details. central point where space availability 


is checked by Unisel. Tickets are pro- 


“ — ——< duced by the Ticketeer in a few mo 
\ ’ 1) ments. Space-sold information is dis 
uel OT Vb i} ; er x D tributed throughout the system by tele 


printer that is actuated from punch-card 
information 


100 FANNY ROAD, BOONTON, NEW JERSEY 
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For long life under extreme conditions of shock, 


vibration, corrosion, humidity and temperature 


Boni AGG 02 HEAVY-DUTY 


ELECTRICAL CONNECTOR 


Here is the electrical connector designed and built for maximum per- 
formance under rugged operating conditions. 
Intended for use with jacketed cable and not requiring ground return 


through mating surfaces, this connector incorporates sealing gaskets at all SCINTILLA DIVISION 


mating joints. 
W-Type Bendix* Connectors also incorporate standard Scinflex resil- “Bands 
ient inserts in established AN contact arrangements. Shell components are ii” 
thick-sectioned high-grade aluminum for maximum strength. All aluminum avrarion eoaponaries 
surfaces are grey anodize d for protection against corrosion. SIDNEY, NEW YORK 
For the real tough jobs, be sure to specify the W-Type Electrical 
Connector. Our Sales Department will gladly furnish complete specifica- 
tions and details on request. Sasiiiiniies 


Cendir 
Export Sales: Bendix International Division * 205 East 42nd Street, New York 17, N. ¥ 


FACTORY BRANCH OFFICES; 117 E. Providencia Ave., Burbank, Calif. © Stephenson Bidg., 6560 Cass Ave., Detroit 2, Mich. © 512 West Ave., Jenkintown, 
Pa. ® Brouwer Bidg., 176 W. Wisconsin Ave., Milwaukee, Wisc. © American Bidg., 4 S. Main St., Dayton 2, Ohio © 8401 Cedar Springs Rd., Dallas 19, Tex. 
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ELECTRONS AT WORK (continued) 


ary alloy systems, such as the bis 
muth-antimony system are known to 
have very high differential thermo- 
electric power values and high 
values of specific resistance. 







Ens 


lable NOW 





avai 








al 
Field proven for two years in over 
50 installations, this versatile, rugged antenna ecaenn ; 
is currently available from stock. 
FIG. 1—Detail of thermal junction 


The behavior of these compounds 
resembles that of semiconductors. 
By slightly disturbing the perfec- 
| tion of the binary compounds 
| through the addition of certain im- 
| purities or departing slightly from 
| the normal stoichiometric composi- 

tion, the intermetallic compounds 
| are converted into semiconductors 

with increased conduction over the 
| perfect intermetallic compounds 
without showing much change in 
the differential thermoelectric ef- 
fect. 





Std As shown in the drawing of Fig. 













1 LL es y 1, the thermoelectric cold generator 
Aa / | » . . 
wo eM Vs A Wi | of this invention comprises a struc 


\ ose of , ‘ | - nee 3 aoe worn 
Wi | element and outer elements of anti- 
i y mony-bismuth and antimony-cad 
mium intermetallic alloys respec- 
tively. The intermetallic alloys are 
specially prepared to have impuri 
ties to about 2 percent. 
anothet The result of the structure and 








circuit shown was that in passing 





This 28-foot antenna in Lexington, 
Maas. is used to study the SCATTER 
principle of radio propagation. It is 
operated in conjunction with a similar 
antenna in Syracuse, N. Y. (about 
250 miles away) at a frequency of 
915 me, The special mount, also 
designed by Kennedy, allows the 
antenna to rotate 360° in azimuth 
which gives added flexibility for ex- 
perimental purposes. 


current through the cell a tempera- 
ture reduction of 27 C was effected 
at the central copper element. 


Measuring Heat 


A “Temperature Measuring Ap- 
paratus” merited patent 2,641,931 7 
for R. F. Wild of Wilmington, Dela 
| ware, who assigned the patent to 
Minneapolis-Honeywell Regulator 
Company, of Minneapolis, Minne- ° 
sota, 


ANTENNA EQUIPMENT 


“es ae 


Usually, thermocouple voltage 





measuring systems for temperature 
indication employ a thermocouple 
bridge arrangement in which by a 
vibrator sampling device the ther- 
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VA ed et 
Aircraft SAFETY 





REMOTE © 
INDICATOR \ 
New Self-Balancing Strain Gauge System 


With Direct Reading Remote Indicator 
Now, for the first time in aviation history, the pilot can know, 


while in flight, the exact load being placed on his aircraft at 
strategic points due to severe weather, air shocks, etc. Strain 





\ COMPUTER 


gauges can be placed on all essential parts of the aircraft, and a 





\ 
\ direct reading obtained from the indicator in the cockpit 
ey 
~~ a The maximum deviation of the system from a straight line does 
“ee not exceed 0.1%, full scale. Overall accuracy is less than 1°, under 
all conditions and repeatability is within 0.1% of full scale. Inputs 
of 10 to 50 m.v. display full scale deflection 
This system has been thoroughly tested and proven in service 
it is designed to meet military specifications. The total volume 
of the entire system is less than 125 cubic inches and weight 
is under 10 Ibs 
Use of this system will improve safety, reduce maintenance hours 


and provide stress or strain information prior to structural 
failure. Write, wire or ‘phone today 





eenleaf MANUFACTURING COMPANY 


7814 Maplewood Industrial Court ° Saint Louis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential 
Pressure Mach Meters, Air Speed Indicators, Computers, Switches and 
as many other precision built cor ponents 
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How BURROUGHS PULSE UNITS 


help engineers get more done 











ee ae ee ie ae ae 


“Burroughs CORPORATION 


ELECTRONIC INSTRUMENTS DIVISION 


Dept. 3-J, 1209 Vine St., Phila. 7, Pa 
Send me literature on Burroughs Pulse 
Units 

PODIIO ceccccccccccccccnecovesecccceseseceeecs 


GRP vcercrcccevcvesose Zone State...... 


1. Save time getting started 


Lose no time designing and build- 
ing special pulse test equipment. 
To form the pulse system you need 

simple or complex—simply con- 
nect together Burroughs Pulse 
Units. Units mount in a standard 
rack. Use standard cables. It only 
takes minutes. 


2. Try new ideas 


Burroughs Pulse Units are so easy 
to use you can try many new ideas 
you might otherwise never find 
time for. If you work with pulses, 
you need these new engineering tools. 


3. Correct errors fast 


Now if you discover an error in 
planning your pulse system, you 
lose none of your equipment invest- 
ment. Simply reconnect the cables 
and correct the error. Burroughs 
units let you experiment with differ- 
ent arrangements. 


4. Speed completion 
of engineering 


very day lost in engineering post- 
pones product delivery. Save valu- 
able engineering time. Equip your 
laboratory with Burroughs pre- 
engineered pulse units. Make it 
easier to meet your deadlines, 


5. Use equipment 
over and over again 


There’s no waste with Burroughs 
Pulse Units. Usually you save on 
the first application. Then you can 
use them over and over again on 
different future projects—saving 
many times more over the life of 
the equipment. 


CAN BURROUGHS 
HELP YOU? 


If you have an engineering problem 
involying pulses, write Burroughs. 
Without charge, we'll engineer your 
system for you, showing what 
Burroughs Pulse Units you need and 
how much they cost. Prove to your 
management how much you can save 
and how much more you can get 
done. Write today or send coupon 
ENGINEERS : The Electronic Instruments Division of 
the Burroughs Corporation now offers excellent 


opportunities to experienced electronic development 
engineers. Write Engineering Manager. 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


mocouple voltage is compared with 
a capacitor charge. It has been 
found in such systems that the cold 
junction temperature upsets the 
charge conditions and impairs the 
accuracy of the measurement. 

This inventor has inserted a 
capacitor of the appropriate tem- 
perature coefficient in the cold junc- 
tion area of the thermocouple, 
which changes the balancing capaci- 
tor in such fashion as to compensate 
the cold junction variation. 

A circuit diagram of a complete 
temperature measuring system is 
shown in Fig. 2. Capacitor C, is the 
compensating capacitor. It is in 
parallel with variable capacitor C,, 
which is controlled by a motor. The 
motor is controlled by the potential 
across capacitor C when the circuit 
is unbalanced. 

Vibrator D alternately applies the 
voltage from the thermocouple to 
charge and discharge capacitor C, 
across capacitor C. Vibrator E per- 
forms a similar function in charg- 


» 
oe 
— = 
<a 
Ae 
23 
i 2 
$& 
oS 


= C, 
a 
WOT JUNCTION 


ities 





FIG. 2—Complete temperature measur- 
ing system 
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Whatever you need in Ferrites ... and backed by MOLDITE’S reputation for highest quality 


Antenna Reds Sleeves and guaranteed uniformity from first to last. 
Toroids Threaded Cores The use of a MOLDITE ferricore properly designed into a specific coil 
Cups Coil Forms has the following advantages. 


Cores @ Lower losses (eddy current) 
@ Smaller sizes for more compact 
construction 


There is a MOLDITE quality engineered 


product perfect for your application. @ Higher efficiency 


7 . @ Higher permeability 
also Magnetic lron Cores 


A Molded Coil Forms 
(iron & phenolic) 


@ Lower operating temperatures 
@ Less corona effect 

@ Lighter weight 

@ Lower cost 


Send for our catalog NM No. 110 1410 CHESTNUT AVE., HILLSIDE 5, W. J. 








Perimuth-Colman & Assoc Jose Luis Ponte John S. Plewes Co 
2419 South Grand Ave Cardoba 14/2 52 Humbercrest Bivd 
Los Angeles Cal Buenos Aires Toronto 9. Ontario 


Robert T. Murray Co Jerry Golten Co William A. Franklin 
604 Central Avenue 2750 W. North Ave 3 Holly Road 
East Orange. N. J Chicago 22, tt North Syracuse, N.Y. 
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MULTIPLE-CONTACT 
PLUG RECEPTACLE 
UNITS FOR 
SECTIONALIZING 

ti ia tikes 





» 


used for panel-rack or other sectional- 
ized circuits where a number of connec- 
tions must be made or broken. Any number of contacts can be 
provided (in multiples of twelve). Male and female contacts 
are full-floating for easy alignment and positive contact. Con- 
tacts are silver-plated brass and phosphor bronze with termi- 
nals tinned for easy soldering. Ceramic blocks are steatite, 
white glazed ... non-carbonizing even under leakage flash- 
over caused by contamination, moisture or humidity. Write 
for specifications of available units or engineering recommen- 
dations for your requirement, Lapp Insulator Co., Inc., Radio 


Specialties Division, 241 Sumner Street, LeRoy, New York. 


atl) 
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These plug-and-receptacle units are | 


ELECTRONS AT WORK (continued 


COMPENSATING CAPACITOR 


THERWOCOUPLE LEADS~ 





FIG. 3—-Arrangement of the cold junc- 
tion 


ing and discharging capacitor C, in 
parallel with C, across capacitor C 
with the voltage of the standard 
cell, 

Whenever the temperature varies, 
capacitor C, is rebalanced by the 
motor in response to the error volt- 
age across C. Since C, is in parallel 
with C, and has a predetermined 
temperature coefficient the rebal- 
ancing necessary for C, will be a 
function of the capacitance of C, 
in terms of the cold junction tem- 
perature. 


COMPENSATING 
CAPACITOR 





FIG. 4—Additional vibrator and ca 
pacitor explained in text 


In Fig. 3 there is shown the 


physical arrangement of C, at the 
cold junction. 

In Fig. 4 an additional vibrator 
is shown and an additional capaci- 
tor C, arranged to be alternately 
connected with C, so that C, and C, 
are in series with each other and 
with the standard ceil to oppose the 
charge on C, by the difference in 
charges on C, and C, 

When the thermocouple voltage 
drops to zero and there is no charge 
on C, the balancing adjustment of 
C, will make the charge equal to 
that of C,. A negative voltage will 
result in a smaller charge on C, than 
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KOCH ...»World’s largest fabricator of moulded Fiberglas products 


PRONOUNCED **kOKE’’ 


What’s going on here? 


What's going on here is that carrying cases con- 
taining valuable equipment are being shipped 
without crating or exterior protection of any kind 
And cases and contents will arrive undamaged 
Thousands upon thousands of actual case histories 
prove it. 

These are Koch Fiberglas carrying cases, the 
newest and most effective way to protect valuable 
equipment from damage in shipping, handling 
and storage. 

The Koch Fiberglas case will not dent. It will 
not corrode, Cushioning material inside the case 
is moulded to fit perfectly the contours of the 
equipment, giving maximum protection against 
vibration and shock. 

The Koch case is absolutely airtight, and under 
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severe tests has maintained a vapor and moisture 
transmission rate of zero. Equipment is safeguarded 
from fungus and mildew 

Sixty thousand Koch Fiberglas cases are now in 
service with the U.S. Air Force and BuAer all over 
the world. To date there has not been a single cas- 
ualty to a case or the equipment it contains. 

If you manufacture a product that needs this 
kind of protection, we will be glad to place our 
knowledge and experience at your disposal. Ad- 
dress Dept. EKC. 


CORTE MADERA CALIFORNIA 





KOCH FIBERGLASS 


Pioneer in reusable Fiberglas containers 
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precision plumbing for 
TL ERO 























With unequalled experience in all 
of the accepted waveguide metals, 
Technicraft’s thorough, stage-by- 
stage inspection and measurement 
policy assures delivery of only the 
most precise plumbing, both electri- 
cally and mechanically. 
Technicraft employs the most 
advanced attaching techniques, in- 
cluding dip brazing. Manufacturing 
standards under constant supervision 
Boers of experienced microwave engineers. 
Extensive lab facilities available for 
development and production tests. 


For complete details and characteris- 
tics ask for our specification sheets. 


FG FSG al 


1550 THOMASTON RD. © THOMASTON, CONNECTICUT 






Designers and Manufacturers of Rigid and Flexible Waveguide Assem- 
blies, Microwave Test Plumbing and Components, Waveguide Systems. 
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ELECTRONS AT WORK (continued 
C, and a positive voltage the reverse 
condition. In either case C, will per- 
form the same compensating func- 
tion previously described. 


Diode Gate 


Patent 2,685,039 for “Diode Gat- 
ing Circuits” was awarded A. D. 
Scarbrough and E, E. Bolles of the 
Hughes Aircraft Company. The 
patent is assigned to the company. 

In the past various diode gating 
circuits have been devised that nor- 
mally pass pulses of a particular 
level that coincide with control 
pulses at a particular level but in- 
hibit the passage of pulses that are 
not coincident or are coincident 
with some other lower level of con- 
trol pulses. 

The problem faced by engineers 
employing the prior art circuits was 
that they were ineffective at high 
speeds and any attempts to improve 
the operation so as to obtain fast 
turn-on and turn-off of the gates re- 
sulted in excessive loading of the 
signal sources. Either defect limits 
the effectiveness of diode gates. 

These inventors claim to have de- 
vised gating circuits that 
overcome the above disadvantages. 

According to this invention, as 
shown in Fig. 5 and 6, a diode is 


diode 


interposed between the input and 
output terminals of the gating cir- 
suit. The diode conducts only in the 
forward direction from the input to 
the output terminals. A d-c ref- 
erence potential is applied to one 
diode electrode while the other is 
varied in accordance with the in- 
coming signals from the control 
pulse source, 

By arranging the biasing poten- 
tials so that the diode is backbiased 
for all potential values of the con- 
trol signal other than the passing 
potential, the gating circuit passes 
only those pulses that occur simul- 
taneously with the passing potential 
of the control signal. 

The circuit of Fig. 5 illustrates 
an arrangement in which the gating 
circuit passes negative pulses when 
the potential of the control signal 
Here the 
connected to the 
potential source. The 
reference potential is substantially 
equal to the low voltage level of the 
control signal, so that when the con- 
trol signal is at its low level the 


is at a low voltage level. 
diode anode is 
reference 
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im Ped eral 


germanium power rectifiers 


The benefits of Federal's exacting standards of 
fabrication and testing are now within reach 
of every user of germanium rectifiers. Federal 
craftsmanship assures at least 20% lower reverse 
current than the RETMA specifications for every 
IN91,1N92, and IN93 rectifier. 

FEDERAL, pioneer developer and manufacturer of 
semi-conductor products, has just completed a 
major expansion of its germanium rectifier 
production facilities... NOW, production 
quantities of diffused junction rectifiers are 


types: IN91 + IN92 + IN93 + IN368 
available for general industrial use. 








ELECTRICAL RATINGS — ae ia 
(based on 55° C ambient T., resistive loads, 60 cycle input) 1 ‘1 . 
CHARACTERISTIC Ing! IN92 IN93 ! Dynamic Voltoge-Current Choracteristics ‘> “ 
Peak Inverse Voltage, Max. (volts) 100 200 300 of IN92 (at 55°C., 60 Cycles) > 
RMS Input Voltage (volts) 70 140 210 = 
RMS Input Voltage 1. a Qs 
(capacitive load) (volts) 35 70 105 ‘Weer 0 Wouts F 
DC Output Current, Max. (ma.) 150 100 75 i 
*Leakage Current at Rated Peak : 
Inverse Voltage (ma) (Retma Limits) *2.7 19 *1.2 \ ; 
*Limits established by Federal assure at least 20% less leakage. ici a : 
100% OF FEDERAL GERMANIUM RECTIFIER 1N368 Designed for magnetic amplifier and blocking applica- 


tions where very high forward-to-reverse current ratios and high 


PRODUCTION IS 100% TESTED efficiencies are required. Meets all RETMA specifications! 
For more information about Federal Germanium 
Diffused Junction Power Rectifiers call Nutley 2-3600, 


or write to Dept. F-713, 


IN368 ELECTRICAL RATINGS 


Maximum Peak Inverse Voltage : 200 volts 
Maximum DC Output Current 100 ma 

RMS Voltage 140 volts 
Continuous Reverse Working Voltage .. . 150 volts 
Max. Leakage Current at 150 Volts Reverse DC 300 microamps DC 




















— 
“ Federal Germanium Rectifier (actual size) 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, NJ 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) ltd., Montreal, P.Q 
Export Distributors: International Standard Electric Corp, 67 Broad St.. New York 
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HYCON EASTERN 


a complete facility for 


DESIGN * ENGINEERING * PRODUCTION 
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CRYSTAL FILTERS 
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FREQUENCY RANGE: 10 kilocycles to 10 megacycles for 
types of filters. 


BANDWIDTH RANGE: 0.01% to 14% of center frequency. 


APPLICATIONS: Carrier Communication Systems: Telephone Chon- 
nel Filters, Pilot Selection Filters, Telemetering Channel Filters, Teletype 
Channel Filters, Other Frequency Multiplexing Systems. Single Side 
Band Filters. High Selectivity Amplifiers. Noise and Sound 
Analysers. Carrier Current Systems. Harmonic Selection. 


Awnouncemenr is made of a new technique for 
the synthesis of crystal filters which resolves many of 
the proble ms heretofore associated with their design 
and production, High initial cost and long lead time 
have been eliminated. System design no longer need 
be compromised because of the limited number of 
existing filters, Filters can be produced on short notice 
in large or small quantities to meet exact performance 


requirements, Curves shown above suggest the wide 


variety of characteristics. Your inquiry ts int ited. 


HYCON EASTERN, INC. 


75 Cambridge Parkway, Dept. A, Cambridge 42, Massachusetts 
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ELECTRONS AT WORK (continued 


negative pulses are passed by the 
diode. When the control signal is 
at a higher level the diode is back- 
biased and blocks the pulses, 


[ wEGATIVE | 
4 PULSE } 
| SOURCE 


[ Souare TRC 
| WAVE —— rat 
SIGWAL * 0-C REFERENCE 


(A POTENTIAL 


CONT ROL 

TERMINAL 
COMTROL 
SIGMAL 


JUNCTION 
oe 
= 
é 

> INPUT 
TERMINAL 





FIG. 5—Connections (A) and wave 
forms (B) for negative pulses 


wave oe 400 
SIGWAL — L 0-¢ REFERENCE 
A POTENTIAL 
CONTROL 


TERMINAL CONTRO 


SIGWAL 





FIG. 6—Diode orientation (A) and 
waveforms (B) for positive signals 


In Fig. 6 the passing diode con- 
nection is reversed. Here the gating 
circuit passes positive signals when 
the potential is at a high voltage 
level. The reference potential is con- 
nected to the cathode of the passing 
diode. The voltage of the reference 
potential is equal to the high 
voltage level of the control signal. 
Positive pulses are passed when the 
potential of the control signal is at 
a low voltage level 

The pulse diagrams of Fig. 5B 
and 6B clearly illustrate the opera- 
tion of these diode gating circuits 
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FAST SERVICE IS CHASE’S SPECIALTY FOR STAINLESS STEEL! 


mer N Twenty-five warehouses, four sales offices, stand ready to supply 
\ a you the type, shape, size and quantity of stainless steel you need. 
\ \ , You get the same kind of dependable service that has made 
i 4 ’ QQ. Chase the nation’s headquart rs for brass and copper, 
NG Call Chase today for stainless steel! 








Ce 









<r) 





STAINLESS 
STEEL 


Bar, Sheet, Strip, 
Tubing, Pipe, Wire 


FAST / 





- 
The Nation's Headquarters for Brass & ¢ opper saies office only) 
Albany Chicago Hatrort los Angeles New Orleans Rochester’ 
Atlanta Cineomnat (wand Rapids | oursy lie New York St. lows 
® Kaltimore Cleveland Houston M \waukee Philadeigh a San francece 
= Roston Dathas Ind anagols M nneagnl Pittsbu gh veattle 
City, Mo Newark Providence Waterbury 


hat lotta? Jenvat Kansas C 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Production Techniques Edited by JOHN MARKUS 


Punched Slots in Back Cover Anchor Built-in TV Antenna 


INSULATED wire used to form a di- 
pole antenna is uniquely attached 
to back covers of tv sets by looping 
through C-shaped punchouts in the 
covers, in a _ technique used in 
Emerson’s Jersey City plant. Only 
two staples are needed to anchor 
the antenna 

As the first step, the operator 
places an empty board on a slanting 
wood frame resting on the bench. 
Precut wires for the antenna are 
stored on metal straps projecting 
upward at the back of this frame. 
Picking up the first wire, she tem- 
porarily anchors its spade-terminal 
end between the turns of a coil 
spring that is fastened on the left 
side of the frame. In four quick 
movements, she pushes a loop of 
this wire down into each of the four 





punchouts in turn, pulling the wire 


taut each time. Pulling antenna wire taut after inserting loop of it in C-shaped punchout in back 
cover. Air stapler is suspended conveniently within reach overhead for use in 


he procedure is repeated for the anchoring ends of leads after threading operation 


second wire, which crosses the first 

at the first punchout, The loose ends 

of the two wires are then stapled to Fastener Corp., Franklin Park, Ill. frame directly under the stapling 
the pressed-wood back cover with A j4-inch thick strip of aluminum locations, to serve as an anvil or 
an air stapler made by Duo-Fast crosses the opening in the wood backing plate for the stapler. 


Tool Spreads Lugs of Socket on Etched Wiring Board 


A QUICK spin of a simple screw- 
driver-like tool spreads socket ter- 
minal lugs out flat against etched 
wiring board after the socket has 
been inserted in the punched holes. 
The tool is used in Emerson’s Jersey 
City plant during assembly of a 
table model radio using an etched 
wiring panel. The operator inserts 
a socket in the terminal holes with 
correct orientation, places the hol- 
low-shaft tool over the socket 
center-pin with the wing of the tool 
at the missing-pin position, then 
presses straight down on the tool 
with one hand while rotating the 
board with the other hand. During 
this operation the lugs are flattened 





out one by one to anchor the socket 
Placing tool over center pin of socket Method of holding tool while rotating 


aioe teneatine cushet Gam other elds wiring board, for spreading lugs and bring the lugs into optimum 
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KESTER ‘44’ RESIN, PLASTIC ROSIN AND “RESIN-FIVE” FLUX- so many manufacturers combat rising production costs, 
CORE SOLDERS are tried-and-proved remedies for almost _It could be the solution you've been looking for! 
every production situation where soldering time gets 


‘ ee 3 Tuis 1s it .. . the informative 78-page free Kester tezxt- 
out of hand. Kester’s great adaptability to widely diver- book “Soxver ... Its Fundamentals and Usage.” Send for 
gent soldering requirements has time and again helped your copy today! 


ESTER OLDER 


GS O MPANY 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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positions for dip-soldering the lug-flattening wing onto the end clinching of sockets on wiring 
The tool was made by sawing off of the tool boards, pending the arrival of auto 
the socket of a hollow-shaft spin- This tool greatly reduces the time matic assembly machines for this 


type socket wrench, then brazing required for manual assembly and purpose 


Hopper-Fed Automatic Lead Cutter for Carbon Resistors 


LEADS of carbon resistors are cut 
to desired lengths at speeds of 
30,000 resistors per hour by the 
new automatic hopper-fed lead 
cutter developed and built by Inter 
national Resistance Co. Operation 
is automatic once the standard IRC 
Automation Package of 2,500 re 
sistors has been loaded into the 
holder at the top of the machine. 
Trimmed resistors drop into one 
tote box underneath and the cut- 
off leads drop into smaller tote 
boxes on each side. 

The loading operation involves 
sliding an opened package of re- 
sistors into the holder, removing 
the vertically ribbed cardboard 
spacers from the sides of the cat 
ton, then placing metal plates over 
the top of the carton and anchoring 
them with holding clamps, These 
plates prevent the resistors from 
pushing up out of the box under the 
force of the pusher-type unloading 
plate that is next inserted in the 
far end of the carton. This pusher 
plate is attached to a heavy weight. 
The entire carton holder slants for- 
ward and is subjected to a shaky 
motion by an electric motor and ec- 
centric cam underneath, The pusher 
plate thus moves down during un- 
loading through the combined 
forces of gravity and shaking mo- 
tion, 


How It Works 


When the machine is started, 
the resistors are pushed out over 
the edge of their package through 
an oscillating gate into a funnel 
from which they emerge trans- 
versely in single file into the down 
ward slanting hopper that brings 
them through the cutting blades. 
Two light sources direct beams 
across this hopper to phototubes be- 
low for controlling the flow of re- 
sistors into the hopper. When the 
resistor level in the hopper is high 
enough to block the upper light 
beam, the carton unloader gate 


closes and remains so until the re Inserting weight-loaded pusher plate Inserting full carton of resistors 
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FOR COOLING 
ELECTRONIC EQUIPMENT 


Spot cooling of electronic tubes where local 
high temperatures arise. 

Heat removal from pressurized or hermeti- 
cally sealed units. 

Heat removal where space is so restricted 
that natural ventilation is insufficient. 


Maintaining correct temperatures for fire 
control equipment. 
Radio Gear, Magnetrons, Countermeasures. 


Only JOY AXIVANE FANS 


offer All These Advantages 


ATi mee at 


Aluminum and magnesium one-piece casting construction per- 
mits absolute minimum weight, with the ruggedness to with- 
stand severe shock and vibration, and maintain exact balance 
tolerance. 


COMPACT VANEAXIAL DESIGN 


The inherent compactness of vaneaxial design permits easy 
installation in any location. True airfoil-design blades and 
straightener vanes impart a smooth, direct airflow, with efh- 
ciencies above 85%, giving high-capacity performance with low 
horsepower expenditure. 


PRECISION MANUFACTURE 


All rotors are dynamically and statically balanced, and each fan 
thoroughly tested at the factory. Minute tip clearance heightens 
efficiency and reduces noise. Each of the eighty standard models 
can be modified for exact conformation to any specifications. 


UNIQUE DEPENDABILITY 


Successful operation has been proved in many unusual, demand- 
ing, electronic applications; under low and high pressures; at 
alutudes above 50,000 feet; and in temperatures below —100°F. 


SPECIAL ACCESSORIES 


A variety of ‘drives and powers are available, as well as cooled 
or explosion-proof motors; beaded or flanged connections; 
anodization; and heating elements that comprise a complete 
blower-heater package. 


& 


For complete information, write for Bulletin J-614. 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company (Canada) Limited, 


Galt, Ontario. 5 r 
Conde Ay Engineer y 
a 


Wid isese Over 100 Years of Engineering Leadership 
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WORLD'S LARGEST MANUFACTURER 
OF VANEAXIAL FANS 
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Pushing down clamps to hold top plates 
over carton of resistors. Solenoid at bot- 
tom pulls down intermittently when re- 
sistors are called for, holding finger- 
like gate open over hopper for about 
1/3 second at a time. This allows up to 
seven resistors to come up over edge of 
carton and drop into funnel below 


sistor level in the hopper falls be- 
low the lower light beam. This 
then serves to open the gate to ini- 
tiate the next feed cycle. 

Zigzag slots in the side walls of 
the hopper, through which the re- 
sistor leads project, help to keep 





the resistors in a horizontal posi- 


ao ; ; — i tion as they come down. The hopper 
, es brings the resistor leads between 
the two pairs of cutter wheels. The 
' rear wheel of each pair has teeth, 
. to insure positive feed of the leads 
SERVO MOTORS down through the cutters. The 
front wheel overlaps the rear 
TACH GENERATORS ce slightly to give the desired shearing 
‘ action, Each pair of cutter wheels 

SYNCHROS 
GYRO PICK OFFS 
TEST EQUIPMENT 


MIN. SUB. FRAC. MOTORS 
SPECIALIZED SYSTEMS “om 





is mounted on a frame that can be 











INFRA ELECTRONIC CORPORATION 


ROSELAND, NEW JERSEY 





Side view of funnel into which resistors 
drop from carton, for feeding into top of 
hopper one at a time. Transparent side 
plates allow operator to watch for jams 
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For Variable Capacitors 


Tahoe 
AN Taha Electromechanical Assemblies 


The experience of Radio Condenser in producing rhe products shown on this page are only a brief 
tuners and variable capacitors to individual require- sampling of units designed, engineered, and manu- 
ments has consistently proved its value to manufac- factured by Radio Condenser. A more complete 
turers through the right combination of quality and description of products in each category is given in 
cost. However unusual a problem may be, chances our catalog, available on request. Or, we will be 
are that R/C specialists have faced a similar prob- happy to arrange a direct interview with a Radio 
lem and solved it. Condenser Engineer at your convenience. 


STANDARD HOME RADIO = CAPACITORS 
TYPE CAPACITORS “ FOR LIMITED SPACE 


R/C units cover every Among the most recently 
standard application, announced R/C develop 
including AM-FM re- ; y ments is a Miniature varia 
ceivers. Each is a prod- ble capacitor for transistor 
duct of high quality, , ized radio receivers, also 
performance-proved, adaptable to color TV phas 
and well adapted to rapid, low ing control. R/C accomplished important 
cost quantity production, reductions in size with no sacrifice of 
stability or calibration accuracy 


AUTOMOTIVE 


UHF AND VHF - 7" A NERS 
TELEVISION TUNERS : 7 a cs wid 
Approximately one-thire 


R/C has provided tuners for major of all American automo 
TV manufacturers since the earli , ~ biles are equipped with 
est days of commercial TV. While R/C tuners. Because every 
most .such tuners are secret de automobile radio tuner is 
signs, R/C has recently developed an individual case, R/¢ 
low cost standard tuners in several custom manufac turing ex 
styles for UHF and VHF TV perience is an important asset to the radio 
manufacturer in this specialized field 


STANDARD CAPACITORS FOR 


ELECTRO- 
» SPECIAL APPLICATIONS MECHANICAL ASSEMBLIES 
Always an important 


part of R/C activities, As a contract manufacturer of electromechanical 
design and manufa assemblies for industrial and military electronic 
ture of variable capaci equipment, automatic data processing systems, ete., 
tors of a special nature R/C also offers engineering assistance in development 
are handled by a spe and modification, leaving you completely free of pro 
cial divieion. Produce: duction worries and details. Complete information on 
include units for every this well-qualified division is available on request 
type of military serv- 

ice, test equipment, etc. 


RADIO CONDENSER Co. 


Davis & Copewood Streets * Camden 3, New Jersey 
EXPORT: Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y. CABLE; MINTHORNE 
CANADA; Radio Condenser Co, Lid., 6 Bermondsey Rd., Toronto, Ontorio 
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New Bi-Directional 





Quickly measures incident or reflected power, 
simplifies matching loads to lines 


New Sierra Model 164 4 


mittent or continuous m 


1 compact versatile, bi-directional monitor for inter 


isuring of incident or reflected power, or convenient and 


to lin , The 


only two plug-in elements are required for coverage of all 


precise matching of load instrument ofters unequalled measuring 
CAs and economy, sine 
10 to 500 watts. Two plug-in elements 
Both have 4 


No auxiliary 


frequenci » to 1,000 mec and wattages 


cover. fr pectively to 250 mc and 200 to 1.000 m 
100 and Accuracy | 1% full scale 


power Is f quired to operat the instrument 


pow | 


ranges: 10, 50 OO watt 


Model 164 is ideal for portable appli 
It is supplied in a sturdy 


Because ind wide rang 


cations 


ol its com} uct siz 
(mobil j 
(one or both plug in clements Ul plic d as ord red ) and both meter 


aircraft, etc.) as well as laboratory us« 
carrying Case 
ind directional couy ler may be removed from the case for remote monitoring Th 
monitor may he equipped for most connectors normally employed with 0 ohm 
line A twist of the wrist selects incident or reflected power, Or any power range, 
without requiring removal of power 
ol reflect 


TENTATIVE SPECIFICATIONS 


No exchange of plug-in elements is n 


sary to read low levels d power 


Power Ranges: | in ) watt Frequency Ranges: 1.000 mc. Tw 
Low Frequency Elements: 25 to 250 m 
Accuracy: High Frequency Elements: 200 to 1,00 


Insertion VSWR: | impedance: ) ohm coaxial | 


Data subject to change without notice 


Sierra Electronic Corporation 


t A a San Carlos 2, California, U.S.A. 
“-w Sales representatives in major cities 
' Va of ors, tine Fault A . ect 
Want more information? Use post card on last page 





PRODUCTION TECHNIQUES continued 


slid in or out simply by loosening a 
knob on top. All four cutters are 
motor 


driven by a single electric 


through a reduction gear and ap- 





Front view of cutting machine, showing 
resistors dropping into funnel at top. 
Lamps, supported on metal straps be 
low, direct light beams through resis 
tors in hopper to phototubes behind 





Closeup of hopper down which resistors 
slide when called for by photoelectric 
feed control. Lucite rods running to the 
phototubes can be seen behind lamps 


that 


gives a cutting speed of about 15 


propriate auxiliary gearing 


rpm. Pointers on the cutter sup- 
ports move against a scale on the 
bed of the machine, calibrated to in- 
Machine 


can thus be changed in a matter of 


dicate lead length settings 
minutes 


A Syntron vibrator is mounted 
under the hopper to produce a 
mooth downward flow of the re 


tors even when operating at the 
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14° P.M. MOTOR 


smaller - more efficient 


minimum radio noise 
MEETS MIL-M-8609 SPECS 


ACTUAL SIZE 


a complete new line of 14’P.M. Motors 


Smaller: 5 0z. weight, 2.14" L, 1.25” OD. (A typical example—Type AM-210). 
Exceptionally High Torque due to unique, simpler magnet design 
Radio Noise Minimized. 

55° C to +71° C temperature range 
6000 to 20,000 RPM motor speed range. Speeds controllable to 
a voltage range from 24V to 29V by using a governor 
Altitude-Treated Brushes have exceptionally long life 
Specially Designed Metal Brush Holders avoid sticking in environmental 
tests and do not protrude into outside housing, permitting full design 
freedom 
Available with gear train, governor, brake or any combination thereof. For 
gear train ratios, see chart 
Applications: radio, radar, actuators, drive mechanisms, antenna tilt 
motors, tuning devices, blowers, cameras and many others. 


Write for further details today 


PERMANENT MAGNET MOTOR GEAR TRAIN DATA 


Motor can be designed for speeds from 6000 RPM to 20,000 RPM. 
Length of motor will vary according to power. 
Length of gear train will vary according to gear ratio required 
1000:1 to 33,000:1 stage 
300:1 to 5,900:1 tage 
100:1 to 1,000:1 
40:1 to 183:1 
15:1 to 32:1 
Other products include Actuators, AC Drive Motors, DC Motors 
Resolvers, Servo Torque Units, Servo Mctors, Synchro Refere 


Tachometer Generators and Motor Driven Blower and Fan Assen 


MANUFACTURING CO. avionic division 
Your Rotating Equipment Specialist RACINE, WISCONSIN 
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* Overload Protection 

%* Over Voltage Protection 
%* Under Voltage Protection 
% Low Frequency Protection 


with new 


CRY thermal 


sensing relays 





G-V Sensing Relays operate contacts when 
current or voltage to their heaters exceeds 


crm 


eld te oe 
RRENT SENS 
RELAY 


or drops below the operating point. 


Operating quickly on heavy changes but 
tolerating slight changes until they 
become dangerous, the G-V relay 


ACT ae 0 | ee 


provides better protection for your 
valuable equipment. 


G-V sensing relays can be selected 
with a response rate paralleling the 


el co action of your equipment. 


7. LA 


Meets Military Requirements 


Hermetically Sealed Miniature Size 





Light Weight 
Currents .015 to 5 Amps—Voltage 1 to 230 Volts 


White for Engineering Assistance and 


complete technical Data. Ask for Publication 70. 


G-V CONTROLS INC. 


24 Hollywood Plaza 
East Orange, New Jersey 





Want more information? Use post card on last page 
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Loosening locking knob for right-hand 
pair of cutters. Scale at bottom center 
indicates lead length to which cutters 
are set 


The 


hopper is 


maximum = speed, mounting 
plate of the shock- 
mounted to keep this vibration in- 
dependent of that which acts on the 
carton unloader. 

When the 


system 


photoelectric control 


calls for resistors, the 
feeder gate is opened and closed at 
the rate of about 50 times per 
minute. The gate solenoid holds the 


gate open for about 4 second each 
time, allowing from two to seven re- 


The 


opening action occurs an average 


sistors to dribble through. 


of six times for each resistor call 
by the phototubes. 

Since the hopper is under vibra- 
neither the lamps nor the 
phototubes are mounted on it. The 


tion, 


lamps are on brackets that come up 
around the vibrating plate to the 
front of the hopper. The phototubes 
are mounted on a fixed plate at the 
Lucite 
run through holes in the 


rear of the vibrating plate. 
rods are 
vibrating plate to bring the light 
beams to the phototubes. 


Masking and Fluxing for 
Dip-Soldering 


TO PREVENT 
solder around mounting and ground- 


uneven buildup of 
ing holes of the etched wiring board 
used in Emerson’s home radio, tabs 
of Scotch masking tape are placed 
over these holes before applying 
brush and dip- 
soldering in the firm’s Jersey City 


plant 


flux with a paint 


The tape is cut on an automatic 
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For Your File! imPROVED PLATING TECHNIQUES 
By Baker & Adamson” 


How You Can Make 
“Printed Circuits” Faster 


and Better Than Ever! 


‘ster 1 > 


The trend throughout the electronics industries 
is to low-cost “printed circuits” . . . for radios, 


Use B&A Copper Fluoborate for High-Speed 
for television sets, for more and more types of 


Electroforming—The time required for the copper 
plating of thick, high quality circuits is reduced 
sharply by high purity B& A Copper Fluoborate. 


products with electric circuits. 


Now these economical circuits can be made 
better and faster than ever, your products im- 


oe” > - ep proved, your costs lowered, with the use of B&A 
SS STEP > Fluoborates. These high purity plating solutions 
ip, 4 y 


come in concentrated solution form, require no 


mixing or dissolving, give stability in bath com- 


Get the Excellent Solderability Produced by 
B&A Lead-Tin Fluoborate—Assembly is expe- 
dited through the use of B&A Lead-Tin Fluobor- 
ate giving a 60:40 tin-lead deposit of maximum 


position and practically 100% anode and cathode 
efficiencies. 


B&A technical bulletins describing these im- 


solderability. proved plating techniques are available on re- 


Le quest. Send coupon for them today. 


ee er a awe 


FREE! Technical Bulletins on | AKER & ADAMSON PRODUCTS 
the Production of Printed Circuits. j General Chemical Division 


Mail coupon for them today! j Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, NM. Y. 


i Please send technical bulletins on the use of BEA 
| Fluoborates in the production of printed circuits. 


i Name 
BAKER & ADAMSON Zinc Genial | Geen 


Pinte 
GENERAL CHEMICAL DIVISION ees 
‘ \ i Address niet 


ALLIED CHEMICAL & DYE CORPORATION 
{ City - 
EL-9 


40 Rector Street, New York 6, N. Y. f yr 


FINE CHEMICALS 


i 
| 
| 
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Phalo Cables are (ustomer-Made... 


eae 


wa hsk Any of Our Custom Customers! 


Because this statement Phalo’s custom eable opera. 


eould be made by many lion... and we can trans: 
Phalo customers who saw u late your “spee s” however 
lurn “spe .” into a custom comple x and exacting they 
cable built for thei expre are, 
Purpose, we have nol shown l| you re holdine cable 
the personality behind this Spe that are holding up 
statement. progress and you wish you 
We can, however, show were holding the finished 
you some very interesting custom cable, get hold of 


examples of the scope ol youl Phalo man. 


{sk For The Complete Phalo Catalog 


PLASTICS CORPORATION 


CORNER OF COMMERCIAL STREET 
WORCESTER, MASS 


insulated Wires, Cables ~ Cord Set Assemblies 


Want more information? Use post card on last page 
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Method of holding finished wiring 
board, after masking its corners, for 
applying activated rosin flux with ordi 
nary paint brush 


dispensing machine that rests on a 
shelf just behind the slide-along 
line for these boards, A downward 
pull of the lever brings out two cut 
pieces for easy pickoff and trans- 
fer to the board. Another pull gives 
two more pieces to complete the 
masking of the four mounting holes 
on a board. 

Flux is applied by brushing vigor 
ously in two directions with an 
ordinary paint brush, The board is 
then placed on an egg-crate parti 
tion, fluxed side downward, to pre- 
vent the flux from running into 
parts mounted on top of the wiring 
board, 

The four masking tape tabs are 
intentionally long so that they can 
be pulled off easily after dip-solder- 
ing by an operator wearing heavy 


gloves, 


Automatic Sorting of 
Paper Capacitors 


COMPLETELY automatic testing and 
sorting of capacitors is achieved 
with a new air-operated machine de- 
veloped by Industrial Instruments, 
Inc., Cedar Grove, N. J. The tester 
makes high-voltage breakdown tests 
between leads, between leads and 
can, and then sorts capacitors by 
predetermined tolerances in up to 
eight categories at the rate of ap- 
proximately one capacitor per sec- 
ond. The equipment is so synchro- 
nized that when set up to prede- 
termined standards unskilled labor 
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Air Express 


GaeTs THERE FIRST via US, Scheduled Airlines 


CALL AIR EXPRESS division of RAILWAY EXPRESS AGENCY 
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PRODUCTION TECHNIQUES (continued 


may operate it with no difficulty. 
Capacitors of the coaxial lead 


. 9 type may be tested with or without 
leads. Other types may be tested 

| through special test fixtures. The 

capacitors are loaded by dropping 

WT Wy YOURSELF... into a loose-fitting V-block arrange- 


ment as they pass the operator. 
This positions the units so contact 





ERIE has the unique combination of facilities for producing electronic com- 
ponents, molded plastic parts, metal stampings and embossed wiring 
boards, for Electronic and Mechanical Custom Assemblies. Such assemblies 
are essential in the design of Computers, Business Machines, Automatic 
Industrial Controls, Electronic Organs, Communication Equipment, Guided 
Missiles and Ordnance Materiel. 

A definite trend has been toward unitized assemblies that help speed 
production and insure a minimum of down time on end use equipment. 
Through research, design and actual production of component packaging 
for a number of years, ERIE has kept pace with this fast growing industry. 
By subcontracting certain basic assemblies to ERIE, you, the manufacturers, 
can devote more of your engineering time to the design of new equipments 
and development of end use systems, and save on your final unit costs. 

The ElectroMechanical Division of Erie Resistor will welcome the 
opportunity to consult with you on the possible economies to be gained 
through the use of ERIE assemblies. 





Method of loading capacitors on turn- 
table of automatic tester. After testing, 
these are automatically ejected into ap- 
proximate sorting or reject bins 


a 4 a n 
Sy wL w a 7 7 
4 ) 
f Y y ' 
’ ry ; A ; d | | High-voltage test stations are in fore- 
| ee ‘A. eth A . § | ground on turntable and eight sorting 
: ar tak + _ stations are at rear. Solenoid-operated 


l x tod Toa Ps ui | iH ; pusher flips up V-block to toss capacitor 
m4 be % 
s ; Ww 7” , 





ms into correct bin, as at rear center 
* 


a 


can be made at later positions, 
where spring blades under overhead 
terminal strips push the capacitor 
body down. 

The first test stage is a high-volt- 
age terminal-to-case breakdown 
test, the second is a terminal-to- 
terminal test and the third dis- 
charges the capacitor through a 
current-limiting resistor. All units 





showing breakdowns in either of 
the two high-voltage tests are au- 
tomatically rejected into a bin by a 


RI Ta OMe Ue mh iN) sciudieis aihies, ideas: sehadheian 


ERIE RESISTOR CORPORATION The next eight stages 
fv, ile ERIE, PA. 


ERIE, PA. * LONDON, ENGLAND + TRENTON, ONTARIO ; 
eee tance. Eight bins are provided for 


are toler- 


DG ude bey et, 


ance selections according to capaci- 
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Battery Of Leesona No. 108 Coil Winders installed in the plant of Aeme Eleetri: 
Corporation, Cuba, N. Y. The most advanced hand-feed coil winders ever designed 
Leesona No. 108’s wind 4 to 30 paper insulated coils in stick form simultaneously. Not 
how conveniently the controls are located for quickly changing to a new coil spec one 
of many advantages for pee ding produc tion on long or short runs. Inset show an Acme 
kleetrit precision wound luminous tube transformer which feature coils that pro we 


18 MA 12000 volt econdary 


At ACME ELECTRIC...Leesona coil winders 
provide new production advantages 


Manager credits No. 108 winding equipment with new Leesona Many similar reports prove how 


‘ . e ; No. 108 Hand-Feed Coil Winders Leesona No. 108 Coil Winders — the 
machines with vital share Plant Manager W. Fk. Koubek of Acme most accurate, flexible and economical 


in increasing outpul Ile trv ends thie following report: hand-feed winders ever developed 
are bringing important benefits that 


Transformers made by Acme Ele: **Leesona No. 108 Winders are do- can save you time and monev. too 


. i eat job of expanding our 
tric Corporation are used in a wide eo es i i! ; , 
; ; production. For short runs on a Ge e ole Story 
range of equipment, including radio, wide variety of coil types, the . vet the Whol tory 

rV and other electronic apparatus, quick-change features of these The coupon below will bring you 
rectifiers. neon signs and fluorescent machines are unequalled. We're complete facts on Leesona No. 108 
lighting Io meet increased demand getting excellent results in both Coil W inders. 

quality and quantity from the ac- , 

for its products, Acme Electric re curacy, easy operation and fast helpful coil winding information 
cently replaced old hand-feed coil winding speed of our new 1087s.”’ Why not check and mail it today? 


together Ww ith other 


23B.4.6 


Post-Show Demonstration 
Oct. 8-15 (inclusive) Hotel Biltmore 


Los Angeles, Cal. 


Private howing to keep ou informed of latest coil winding equip 
ment and method You are invited to come or send your people 
Hours 9.a. m to Op m. Tuesday and Thursday until lO p m 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 129 


FOR WINDING COILS 
IN QUANTITY... 
ACCURATELY...USE 
LEESONA WINDING MACHINES 
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HIGH RESOLUTION 
LABORATORY STANDARD 


DC VOLTMETERS 





Hinged V-block is pushed up by plunger 
on under-table solenoid to toss capaci 
tor out into bin 


these stages The system can be 
set up to use four or eight tole 
ance stages, with an increase in 
speed for four-stage testing. 

All high-voltage stages are pro 
tected by a clear Lucite guard and 
interlocking switches. With minor 
modifications, the system may be 
adapted to testing of resistors, in 
ductors or any combination of these 


. . . The memory system under the 
For most applications these rugged portable, self- 


contained nulling voltmeters replace a potentiometer, 
voltbox, galvanometer and standard cell combination. 
They are suitable for laboratory use, production line 
testing and field service. the test station; the bank of capaci- 

Model LVM-5 tors rotates with the indexing table 


Voltage Range: 0-100 Volts DC and this voltage is used to fire a 

Resolution: At least 50 microvolts between Oand 1 volt 

500 microvolts between land 10 volts 

5 millivolts between 10 and 100 volts tion. Capacitors are ejected by 

Absolute Accuracy: + 0.1% of reading 
Input Impedance: Infinite at null 


Model PVM-4 


Voltage Range: 0-600 Volts DC 


metal housing at the center of the 
table uses the storage of voltage on 
a capacitor. The correct capacitor 
in the memory bank is charged at 


thyratron at the correct eject sta- 


an air-operated plunger which is 
controlled by a solenoid air valve 
in the plate circuit of the thyra- 


Resolution: At least 5 millivolts between O and 10 volts trons. 

50 millivolts between 10 and 600 volts The test voltages in the break- 
Absolute Accuracy: + 0.1% of reading down tests are continuously varia- 
Input Impedance: Infinite at null ble from 100 to 5,000 volts. The 
Computer Company of America, Division capacitance measurements range 
of Bruno-New York Industries Corp. also from 40 uf to 5 wf with an accuracy 
manufactures the IDA analog computers of plus or minus 0.3 percent. Setup 
and accessories. Their usefulness in the field time is kept to a minimum, An in- 
of dynamics has been proven over the years. sulation resistance test station may 

A complete line of standard computers, be added if desired. 


instruments and regulated power supplies is 
supplemented by the ability to design and 
manufacture specialized equipment for your 
particular applications. Your inquiries are 
invited. 


The air-operated, electrically con- 
trolled table is satisfactory for the 


The Model LVM-5 may also be used as a deflection 
potentiometer, a sensitive null indicator and a precision 
millimicroammeter. Write for catalog PL which describes 
these instruments completely, Address Dept. E9D 


COMPUTER COMPANY OF AMERICA 


Division of BRUNO-NEW YORK INDUSTRIES CORP. 





fs sae 





Capacitor in V-block fixture on turntable 
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+ « « « @ revolutionary new 
mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and “PIG-TAILOR” *. 


“ “a 
MINIATURIZED ASSEMBLIES. SPIN-PIN".. 
The “PIG-TAILOR" plus “SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
ee ee s6 shapes — 3 minute set-up — No accessories — Foot operated — } hour 
training time. 


PIG-TAILORING provides: PIG-TAILORING eliminates: 
Uniform component position 6. Individual cut and bend lengths Diagonal cutters. 6. Broken leads 
Uniform marking exposure 7. Better time/rate analysis long-nose pliers 7. Short circults from clippings. 
Miniaturization spacing control Closer cost control Operator judgment. 8. 65%, chassis handling 
"S$" leads for terminals 9 Invaluable labor saving 90%, operator training time. 9. Excessive lead tavtness 
“U" leads for printed circuits 10. Immediate cost recovery Broken components 10. Haphazard assembly methods 


* PATENT PENDING Write for illustrated, descriptive text on “PIG-TAILORING"” to Dept. E9-P 
BRUNO-NEW YORK sohbet ate veh ard a hd 


DESIGNERS AND MANUFACTURERS F ELECTRON 
460 WEST 34th STREET 6 ee oe ae, N bi 


Broadband RE Power Meters 


THE CHOICE OF ALL ARMED SERVICES 
FOR MICROWAVE POWER MEASUREMENTS 


f 

| 

| POWER: putse and cw—5,W to SW average 
FREQUENCY : 20mc — 10,000mc 
ACCURACY °5% Absolute at all ranges, 


* frequencies, temperatures 

eee INDICATIONS: Direct Reading 
«eee CALIBRATION: Compensates for All Variables 
¢eeeeeR-F COMPONENTS: 3, 6, 10 and 20db Attenuators, 

Bolometer Mount and Elements, R-F Cable 
oes BOLOMETER: Broadband, High Overload Capacity 
eeeees PLUMBING: %” and %” 50-ohm Coaxial 
eeees + POWER SOURCE: 115VAC +15%, 50-1000 cps 
eee + CONSTRUCTION: Rugged, meets all JAN, MIL re- 


quirements 


TYPICAL APPLICATIONS 


Microwave Links . . . Television . . . Communications . . . 
Radar . . . Telemetering . . . Signal Generators .. . 
Laboratory Standards. 


Write for descriptive literature to Department E9-M 
TU New uh Industries Corporation é 


460 WEST 34th STREET ° NEW YORK 1, N. Y 


ELECTRONICS — September, 1955 





















PRODUCTION TECHNIQUES continued 


MR a Oe 
Cee). Perey Ve 
Vv 





FOR POWER SUPPLY, COMMUNICATIONS AND ELECTRONIC APPLICATIONS 
ADVANCED DESIGN, HIGHEST QUALITY 


MICROPHONE CABLE 





Super flexible with semi-conducting 


textile shield and long-wearing neoprene . ~~ Test station on turntable 
jocket. Cadmium copper conductors for long 
flex life, insulated with high dielectric strength rubber. Noisy circuits are lower operating speeds but on faster 


eliminated, Other types also available 
equipment the table is driven by a 


SPEECH INPUT AND SOUND SYSTEM CABLES variable-speed electrical drive 
through a Geneva indexing mechan 
7 ism. This drive operates at higher 

speeds with a minimum of shock. 





Semi-rigid polyvinyl! chloride Types. Solid or stranded conductors with Radio is Dip-Soldered Ww ith 
bare or tinned copper shield. And, with cotton braid or Plastite™ jacket pe = : 
Also, Enamel Textile Types I ubes in Sockets 


SIGNAL WIRES INSERTING the miniature tubes in 


er the sockets of a _ printed-circuit 
SS home radio before dip-soldering al- 
lows for proper positioning of tube 

Bare soft copper conductors insulated with high dielectric strength poly pins in sockets. The procedure nan. 

vinyl chloride insulation. Underwriters’ Laboratories approved for fire 


and burglar alarm system internal wiring tributes to product quality in the 


Jersey City plant of Emerson Radio 
INTERCOMMUNICATIONS CABLES and Phonograph Corp. When solder- 
ing was done before tube insertion, 
these clips were sometimes suffi- 





TELECABLE™ Multiconductor Paired Inside Wiring Cable ‘ g* 


Semi-rigid polyviny! chloride insulation, brown or ivory polyvinyl chloride 


jacket. Light weight, easy to install, unaffected by humidity. 


PORTABLE CORDS 





Asbestos gloves and heavy canvas 


Underwriters’ Laboratories approved — for power supply on electrical 
equipment. Neoprene jacketed DYNAPRENE® and rubber jacketed types sleeves protect operator during dip 
soldering. Lucite shield in front of face 
gives further protection. Handle of dross- 


CORD SETS AND CABLE ASSEMBLIES wiping blade can be seen at left of op 


‘ : erator’s left hand 
Custom-built to customer's requirements. Using either standard cordage 
or cord designed to fit your particular application, Whitney Blake can : : ' ; 
furnish regular line cords or special purpose cords having attached or ciently out of position to make in- 


integrally molded rubber or Plastite fittings sertion of tubes difficult or impos- 
sible 

The cycle used for dip-soldering 
is 9 seconds at 460 F. Just as a 


Welt @vwtie Wires: Fence 8F 





radio is lowered into the solder, the 







a® © 1955 operator presses a foot switch to 
<u> WHITNEY BLAKE COMPANY start a preset timer. This auto- 

Ww matically rings a bell at the end of 
? 9 seconds to signify the end of the 
soldering interval. 


a ; ; 
: Before each soldering operation, 
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“Winged Victory” is the familiar name of this 
Greek statue of NIKE, goddess of victory, found 
at Samothrace, (circa 300 B.C.). Her name (pro- 
nounced ‘Ny-Key’) was selected by Army Ord- 
nance as most appropriate for the ground-to-air 
missile developed for them by Bell Telephone 
Laboratories. Norden-Ketay is proud to have 
been chosen as an integral part of the team 
which produced NIKE 


September, 1955 Want more informatio 


ts 
he not only thinks—she 


even dreams!" These are the 
words which express t 


ion of NIKI 


mplicat 


uided missile 


in airplane... anor! 
inything that flies 
reliability of het guidance system 
lepends in parton SYN‘ HROS 


which transiate ciectrical 


mpul CS Into posimoning data. 


NIKE 


Based on the r experience, re 
ind performance in 
volume prod tion, the Prec 
Division of 
Norden-Ketay was chosen by 
Western Electric Ce mpany 


( ompone nt 


prime contractor, to devel 


I 
ind produce special SYNCHROS 


tor NIKE. Norden-Ketay ‘ 


lromatic Control 


Look to Norden Ketay tor 


1 NCHROS «© SERVO MOTO! 
DIGITAL CONVERTERS «© RATI 
GENERATORS © RESOLVERS « 
MAGNETIC AMPLIFIERS « GEAR 
IRKRAIN * POTENTIOMETERS « 
NAVIGATIONAL SYSTEMS « 
FIRE CONTRO! YSTEMS © SERVO 
MECHANISMS ¢ AIRBORNI 
INSTRUMENTS © BOMB DIRECTOR 
YSTEMS ¢ AIR DATA INSTRUMED 
COMMUNICATION FOUIPMENT « 
COMPUTERS «© PRI URE GAUGI 


NORDEN-KETAY (CORPORATION 
99 Park Avenue, New York 16, N. ¥. 


RESEARCH & DEVELOPMENT LAB 
lhe Norden Laboratori 


MANUFACTURING VISIONS 
Precision Components Division, New 
Commack, Long Island. N. Y., Hawthorne, California 
Instrument and Systems Division, Milford, Connecticut 


uclear § snd Lugineering 


Pittsburgh, Pa 
hm ¢ t 


Arnit le. Long Islas 


enti Spe ditres Corporation, Boston, Mas 














Tube 


CORPORATION 





HILLSIDE, NEW JERSEY 


IMPACT EXTRUSIONS * CONDENSER CANS AND SHELLS 





ALUMINUM * ZINC * LEAD *« TIN 


SILVER 


238 Want more information? Use post card on last page 





PRODUCTION TECHNIQUES ontinued 


the operator moves a stainless-steel 
wiper blade across the surface of 
the solder to remove dross. This 
blade has wood handles at each end 
that rest on and slide along the 
sides of the solder pot, so that the 


ye 


1 


t 
blade can be left in the pot at all 


times. 


Welding Taps of Precision 
Windings 


PRODUCTION WELDING of tap lead 
wires to precision windings of 
0.0007 to 0,025-inch-diameter re- 
sistance wire is being achieved with 
an electronic tapwelder made by the 
Hanjohn Co. of Pasedena, Califor- 
nia. Terminal definition is maxi- 
mum, since only one turn of the ele- 
ment may be selected for termina- 
tion 

The welding technique involves a 
capacitor discharge at a specified 
voltage through a circuit which in 
cludes both the particular element 
turn to be tapped and the tap lead 
wire itself. 

The negative lead touches the des- 
ignated element turn. The positive 
lead consists of surgical tweezers 
holding the lead wire which is to 
be welded thereon. The microsec- 
ond of are resulting from depres- 
sion of the foot switch and touch- 
ing of the tap lead wire to the 
element turn causes a true arc-flow 
weld, fusing the two wires in a pre- 
cise, homogeneous juncture. 

Positioning of the positive lead 
on the element-turn to be tapped is 
achieved by either linear measure- 
ment, radial or arc measurement or 
electrically by a _ bridge circuit; 





Method of using binocular microscope 
to aid in welding tap to single turn of 
resistance wire. Lamps held on micro 
scope with rubber bands illuminate 
work area. Microscope base slips under 


wood fixture holding potentiometer 
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WHEN IT COMES TO 
LOW PRESSURES * 


COME TO KINNEY 


INNEY VACUUM PUMPS are at work in ( >on dollies and carts. Come to Kinney for t! 
hundreds of the nation’s foremost var igh mp for your special requirement 
tems, Their versatility of appli ave » large line of vacuum pumy 
ce and thorouc epen world from the 2 cu. ft per min V4 n.p 
quirement of the laboratory 780 cu. ft. per min., 40 h.p. model 
continuous operation can Mail the coupon or consult the con petent 
the presence of water vapor vacuum specialists in our district offices—in Boston, 
s are effectively gas ballasted. For New York, Philadelphia, Cleveland, Chicago, and 
Kinney Pumps, dynamically Los Angeles. Inventory and shop facilities avail 


vibration, are ideally suited able at Los Angeles. 


- 
KINWNEY.;:; DIVISION 
THE NEW YORK AIR ‘BRAKE COMPANY C) 


3565 WASHINGTON STREET + BOSTON 30+ MASS. \ 
Company 


n 425 describing the complere 


m Pumps Address 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
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PRODUCTION TECHNIQUES continued 





Turn to be tapped rests on negative 
electrode of welder. Tap wire is held 
in tweezer-type positive electrode 


where probing is necessary to d 
termine on which element turn the 
positive lead is making contact, the 
built-in continuity meter may be 
used, 

In anticipation of the microscope 
work generally necessary on the ex- 





tremely small wire, the machine is 
provided with jacks for plugging 
in spotlight-type lamps that may 
be taped onto the microscope. Frac- 
turability of the right-angle weld on 
very small wires is avoided in prac- 
tice by applying a drop of adhesive 
We to the completed weld. 
7 . Precise control of certain factors 
invite is necessary. Cleanliness of the weld 
your area is imperative. Welding volt- 
inquiry ages and gage and alloy of tap wire 
for given gages and alloys of ele- 
ment wire are provided in chart 
form for commonly used precision 
' resistance alloys 


Installing Electrolytics on 
Etched Wiring Boards 


CONVENTIONAL = electrolytic _ filte: 
capacitors with flexible insulated 
leads are being successfully 
mounted on etched wiring boards 
and dip-soldered in Emerson’s 
Jersey City plant. A capacitor- 
mounting clip riveted to the side of 
the gang tuning capacitor holds the 
electrolytic at such a position that 
its leads provide their own tension 


for staying in position during sub 





i equent assembly of other parts on 
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In electronics 


Proper choice of wirin naterial for 


electronic equipment involve a crit 
ical decision \ 4 


bre ik 


performance or design. Fortunately 


omponent it 


may well “make or product 


there are guide posts to he lp you in 


the selection of a qualified upplier 


Look for essentials 

Look, first, for high quality 
for uch es ential i full ized cop 
pel uniformly, arin ile 1 ind pre 
cisely stranded. Look, too, for insu 
lations and coverings which have 
been proven to provide rood worka 
bility and long-lived dependabilit 


Then look as 


presumably do for a 


your customer 
upplie I of 


responsibility lo qualif such a 


ELECTRONICS 


September, 1955 


hould have I 


i thorough 
knowledge of electronic wiring 
problem / envineering and 
earch ability in the de 
ol pecial cable 


}) complete manufacturing facili 


ve lopme nt 


constructions and 


ties of modern design for the pro 


luction of sper ification or custom 


built cables 


Rome Cable has all of these things 


kor Ore 20 ye irs We have erved 


the electronic industry with com 


plete satisfaction. Rome's high prod 


et qu ility and engineering abilits 


It Costs Less 


to Buy the Best 
Foust 


ant " formation? Use post card on last poge 





cables are 


ROME pe oy 
oD 








basic 


ever exacting standards of | 


ance are a requi ite 


Fully approve a 


oduct ommercial 


Rome Cable pr 
incl military ire manufactured in 


trict compliance with the 


require 
ments of appro, il avenci 


With Rome eng 


ufacturing 


neering and hitth 
experience ou get full 


ilue from your electronic cable 


dollar. We will bi 
you. For more details, write for Bul 


letin TR-5 


happy lo serve 


‘ ee ee 











chem-o-sol 


(a plastisol formulation) 





solves another problem 
by coating 
ELECTRIC COILS 


Our client required a tough, abrasion-resistant 
insulation which could be quickly and economically 
applied to these motor coils. Our formulating knowl- 
edge and experience allowed us to give them a 
chem-o-sol which not only had the necessary elec- 
trical and physical properties but also could be 
handled on a production line basis. 


This particular chem-o-sol was applied by dipping. 
But this versatile basic material can also be molded, 
sprayed, die-wiped, and knife- or roller-coated—and 
comes in practically any color. 


The possibilities of new and improved products 
through the use of chem-o-sol are unlimited. 


Take advantage of our experience and laboratory 
facilities. 


Write for Bulletin 141 


Chemical Products ..4«» 


Want more information? Use post card on last page, 
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Method of holding filter capacitor while 
inserting its leads in punched holes of 
etched wiring board 





Pressing capacitor into mounting clip 
after leads have been inserted in 
punched holes. Slide-along line with 
grooved hardwood ways permits inser 
tion of parts having long untrimmed 
leads, which are cut and clinched man 
ually by operators at end of this line 


a slide-along assembly line for 
these home radio wiring boards. 
Holding the capacitor in her 
right hand, the operator inserts its 
three leads one by one in the three 
punched holes allocated to them, 
then presses the capacitor into its 
mounting clip to complete the as 
sembly. No preliminary prepara 
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Tee aaa 


) SURES 


Ld ° 
La ie) 





ak 


e Has aa 


s 


has a complete line of relays, 


timers and time 
switches to assist 


RELAYS 


At AEMCO we specialize in both the design and 
manufacture of relays to your mechanical and 
electrical specifications. Should one of hundreds 
of stock AEMCO relays fail to meet your special 
ized requirements exactly, we will design and 
build a unit not only to meet, but to exceed those 
specifications 


@ Open or can types 
@ Miniatures and sub-miniatures 
@ Power Relays 
Delayed make or break types 
Gircuit control relays 
@ Current and potential relays 


a Me eed 


eo, 








For detailed information on the complete AEMCO 
relay line, write for your copy of Relay Catalog H 


Specialists in the control field for more 
than 30 years, AEMCO engineering offers 
you fresh, new ideas . 4. ideas that save 
you money in automatic control . . . ideas 
that save you valuable time. Yes, AEMCO 
is selling service as well as a complete line 
of relays and both automatic re-set and 
sequence timers. 


AUTOMATIC RE-SET AND 
SEQUENCE, TIMERS 


Now control that vital operation . . . avtomati 
cally! Available in many different models with 
avtomatic or manval reset, AEMCO industrial time 
controls help eliminate waste help speed up 
production, Variations are available on standard 
cycling models .. . dfols are easy to read, easy 
to set 


@AR and MAR 
of cycle 

@ARD and MARD—Re-cycles with an interrup 
tion of current 

@ ARR Repeating cycle 

@ MARA—Two circuifs—both closed and open 
Circuits completely adjustable 

@No. 400— Sequence timer. Momentary start 
automatic stop of continuous cycling. Any num 


Automatically re-cycles at end 





, For detailed information on AEMCO industrial 
time controls, write for your copy of AEMCO's 
Time Control Bulletin 


AUTOMATIC ELECTRIC MANUFACTURING CO. 


14 STATE STREET . 


Want more inf« 
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tion 18 req lired, since the units are 
from the 
to the 


stripped and tinned. 


vendor with 


length, 


purchased 


leads cut right 


Cork Tape Cutter 


ADHESIVE-BACKED cork 
for cushioning at various points on 


tape used 
the chassis and cabinet of an Emer 
son tv set is automatically cut to 
desired lengths by a special machine 
in the firm’s Jersey City plant. The 
machine cuts through the cork with- 
the protective cloth 
backing, so that the 
in strips for convenient transfer to 


out touching 


tape remains 


the production line. There, the 
presence of the continuous length 
of backing strip makes it easy to 


remove the cork pieces one by one 

To start the operation, the oper- 
loads a roll of tape of the 
width onto the removable 
pin that fits into slots in angle-iron 
uprights at the right end of the 
cutting board. The tape is threaded 


ator 


desired 


between idler rolls (since found un- 
and pushed through a 
guide up the cutting 
wheel. Wheel slots are spaced 4 inch 
in 


necessary ) 
slot into 
apart along the circumference, 
which can be set Stanley single-edge 
An Allen 
blade in position. With blades in 
every three slots, the strips are cut 


blades. serew locks each 


into 14 inch long pieces. Another 


cutting cylinder is available with 


slots inch apart along the cir 





Setup for cutting cork tape into pieces 
1'2 inches long. Metal protective shield 
for cutter, on bench at left, has been re 


moved to show method of mounting 
blades in cylinder 
September, 1955 ELECTRONICS 
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TORKRITE TUBING 
in foreground, enlarged to show 
detail 





* * * 


DO YOU HAVE CLEVELITE°- 


TORQUE PROBLEMS? Laminated Paper Base Phenolic Tubing 


M d lect ° ‘ - 
pink oh anicemabectii ss, ccs is dependable because of its better quality . . . 
are specifying this newly designed, 


i casa: neil allied proven performance . . . high insulation . 
tubing uniformity . . . inherent ability to hold 


Torkrite permits use of lower close tolerances. 


torque as it is completely free of 


Also, prompt service and dependable deliveries! 
stripping pressure 


Wish. Veabilte, tediiie:diae. wat These many advantages assure you of greater economy. 


increase after winding. The heavier ; 
a i WHY PAY MORE? For Good Quality ... call CLEVELAND! 


core bind. 


*Reg. U.S. Pat Of 










THE 


rvenane os srvodn CLEVELAND CONTAINER 
coil form! COMPANY 
te * ‘ 6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS. - OGDENSBURG WY. + JAMESBURG. WH) + LOS ANGELES 

ss ABRASIVE DIVISION ot CLEVELAND, OHIO 
Write for your copy of 


Cleveland Container Conede, Lid., Prescott and Terente, Ont 


the latest Representatives: I 
Clevelite brochure. MEW YORK AREA: ®. T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WJ 
NEW ENGLAND: & S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN ; 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 W. RAVENSWOOD AVE, CHICAGO 
* * * WEST COAST IRV. M. COCHRANE CO. 408 S. ALVARADO ST., LOS ANGELES 4 
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PRODUCTION TECHNIQUES continued 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


How Edison 





achieves S 3% : 7 5 Details of cutting wheel 
3 ; cumference, to give in-between 
extraordinary = lengths of tape. 
a 2 A machined sakelite wheel 
timing accuracy ina “. 2. mounted directly under the cutting 


. cylinder serves as a precision ro- 
thermal relay tating anvil, as required for cut- 

ting through the cork without cut- 
ting the protective cloth backing of 
the tape. 





Turning the crank on a shaft of 


By calibrating each 501 Thermal Relay after hermetic the cutting wheel serves to cut 
sealing, EpIsoN provides unequalled timing accuracy — and feed the tape. An operator can 
assures absolute production uniformity. Circuit designers cut an entire roll of tape in a few 
can realize all of the benefits of a thermal relay without minutes, 

concern for changes in atmospheric pressure — or the Where narrower widths of tape 
problems of relay maintenance. are required, the standard 4 or 


l-inch widths are run through a 
This exclusive method of calibrating, developed in the care blade on a separate cutting 
. ta ar Irst. 
world-famous EpIson Laboratory, is just one of the fea- a 
tures that have earned the Epison 501 Relay an out- 


ee 1... ceed 
standing in-use record. A high degree of vibration and Print d Film ‘1 ee 

shock resistance, extreme light weight and typical EDISON cies Reduce Drafting lime 
construction ruggedness are but a few of the other A REDUCTION of more than 95 per- 


features of the Epison 501 Relay that lend it to such cent in time needed to produce 
applications as these: engineering drawings has _ been 
achieved by General Electric in its 
. Philadelphia plant. New and_ in- 
> Sustained over-current or over-voltage protection genious techniques in the use of 
> Integration of pulses or intermittent current photo-mechanical materials and 
> improving sensitive contact operation POURED GOW POPE WEEE She 

‘ matter of minutes a tracing which 
P General control use formerly took 6 to 18 hours. 


> Cathode protection It is merely necessary for the 
» “Holdover” circuits 


> Motor starting 


engineer or draftsman to prepare 


8 


Send for complete information 
on the dependable Epison 501 
Thermal Relay — now. 





Thomas A.Edisom 


INCORPORATED 





Examining finished autopositive made 
from composite film transparency on 
INSTRUMENT DIVISION ¢ $4 LAKBSIDE AVENUE * WEST ORANGE, NEW JERSEY printing machine 
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Main plant of Superior Tube Co. located near 
Norristown, Pa. Cathodes are also manufactured L.I. Electronic and mechanical engineering con 
at the Superior Tube Co. plant at Wapakoneta, Ohio. sulting services are available to all customers 


Superior Tube adds Johnson & Hoffman 
as new associate—broadens line 


NEW PRODUCTION CAPACITY FOR 
TUBULAR PARTS: SEAMLESS, 
LOCKSEAM AND DEEP DRAWN 


NORRISTOWN, Pa.— Superior 
Tube Company, world’s leading inde- 
pendent supplier of cathodes for 
electron tubes, has just brought into 
its family the Johnson & Hoffman 
Co., of Mineola, L. I., with its per- 
sonnel and manufacturing facilities. 

Johnson & Hoffman supplies parts 
and subassemblies used in cathode 
ray guns to the major manufacturers 
of cathode ray tubes. It also special- 


izes in general metal and mica 





precision stampings for other elec- 








is ? 2a 





tronic applications. 


Tubular parts. Johnson & Hoffman anodes, grids and lens assemblies are 
The new associate will continue to produced on precision deep-drawing machines from high-quality strip 
material. Special processing produces high degree of smoothness and 
surface luster 


handle its own orders directly with 
customers, and will be operated by 
the same management people. Now, 
with the addition of these new facili- 
ties, Superior Tube Co. can offer a 
broader and more diverse line of 
products and services than has ever 
been available before from one 
source. Write for specific information 
on tubular parts you need. Superior 
Tube Co., 2500 Germantown Ave., 


Norristown, Pa. 


a Cathodes. Typical electronic products of Superior Tube Co. New miniature 
YOClYOr” Cle disc cathode has significant space and power-saving advantages in cathode 





ray tube applications. Cathode sleeves are available to extremely close 


F ; ‘ tolerances in Seamless, Weldrawn,* and Lockseamt form in any of a wide 
The big name in small tubing variety of cross-section shapes, TM. Reg. U.S. Pat. Off, Superior Tube ( 


| Manufactured under U.S. patent 
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a simple coded order for the blue- 





print section. This order embodies 






all necessary instructions for the 






preparation by a clerk of a com 





New 7%, Precision 
- posite film transparency, compris- 
Potentiometer by ing reusable positive film overlays, 


from which a translucent auto posi 
GAMEWELL inal «aa 
photo-mechanical methods, The 


auto positive, which thus becomes 











the original tracing, has many ad 





vantage It is tougher than con- 





ventional tracing paper and can 





stand rough handling. It has sharp- 






er contrast with dense, crisp, black 





lines which permit high printing 






speeds, Erasures can be made 






quickly and easily by moistening 






the image and using a soft eraser 






A major advantage realized in . 






use of this system is greater draft- 






ing accuracy with a saving in time 






of skilled engineers and draftsmen, 






due to the eliminating of a sub- 






stantial amount of detailed sketch- 






ing and checking 





Wings on Chassis Support 
24-Inch Picture Tube 


THE SAME belt conveyors and the 







ime chassi init erve for making 





2Zl-inch and 24-inch television re 








ceivers simultaneously in Emerson’s 
Jersey City plant. For the 24-inch 
| sets, metal wings are fastened t 
the chassis with an air gun and 









Here is a 





1%” potentiometer 
that offers you the extreme 
precision found in larger sizes of Gamewell Potentiometers. 

Body is of anodized aluminum and the shaft is made of stainless 
steel. Kohlrausch type winding provides excellent linearity and 
the unit meets MIL-E 5400 specifications as they apply. 

The unit can be modified for special mounting. Write for addi- 
tional information about the new 1%” type RVG-14 precision 
potentiometer. 


CONDENSED SPECIFICATIONS 


TH E G ce M E eh E L L Potentiometer Type No RVG-14 
¢  @ ™M PA Pa YW Diameter (inches) *” 


NEWTON UPPER FALLS 64, MASS. Rating (watts) l 
Torque, max. (ounce-inches) 0.25 
Weight (ounces) %" 


Max. Resistance (ohms) #5% 45,000 


AM WE ® Min. Resistance (ohms) #5% 25 
| Useful Angle (deg.) 354 


Min. Resolution (%) 0.06 





Method of using air gun to insert self 
tapping screw for attaching wing to 


PRECISION POTENTIOMETERS Multiple sections can be ganged. add chassis to hold 24-inch picture tube. 


Linearity (%) #0.5 


to overall length for each additional 





Sliding bread pans can be seen at 


section. Better linearities 1 be o 
Manufacturers of Precision Electrical Equipment Since 1855 ' = 4 s = i ae a : lower center 
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1. COIL MOUNTING — GB-112S. Machined by C-D-F; sawed t { 
large holes fly cut haracters 


holes drilled, slot end- milled, 
stamped 


2. AIRCRATT TERMINAL BOARD — GB-1 


5. SILICONE VARNISHED FIBER 
GLAS TAPE made in uniform 
thickness, in a wide range of 
widths 


C-D-F SILICONE TAPES are recommended for 
Class H_ insulation. It’s been proved that silicone 
insulation has 10 times longer life than Class B in 
sulation, even at the te mperature limits of Class H. 
‘There are two types of C-D-F Silicone Tapes and 
Sheets: (1) Silicone varnished fiberglas; (2) Silicone 


rubber fiberglas. Each has the following properties: 


@ High temperature resistance @ Resistance to moisture 


@ High dielectric strength @ High tensile strength 


@ Flexibility 
Both grades meet A.I.E.E. Standard for Class H 


insulation. They resist mild alkalis, non-oxidizing 


@ Low dielectric loss 


acids, mineral oils, oxygenated solvents. Silicone 
rubber fiberglas is recommended for many applica 
tions requiring a flexible abrasion-resistant material 
with good thermal conductivity. C-D-F Silicone tapes 
and sheets are available in a wide range of sizes in 
continuous rolls. For complete details, write for 
‘Technical Bulletin +47. 


September, 1955 


3. SHEET WASHER — GB-1125. Punched out, characters stamped 


4 COM HOLDER .GB-117S Cut from sheet stock, then sawed 
to shape. drilled in jig, slot end-milled. Work done by C-D-F 


2S. Customer tabricated 


C-D-F SILICONE DILECTO LAMINATED PLASTIC 


Many of the parts illustrated were manufactured and 
fabricated by C-D-F . 


ence, forward-looking engineering and modern facili- 


who has a wealth of experi- 


ties that can be put to work for you, C-D-F is a 
dependable source of supply for insulating materials, 
and is noted for its fair pricing, for producing high 
quality products on schedule. Why not call in a 
C-D-F sales engineer on your proble m. Or, write for 


Lechnical Bulletins: 


#25—complete data on GB-2615, a fiberglas silicone 
laminate made of a staple filament woven fiberglas 
cloth and silicone resin in sheet form; +47—covers 
vlass base silicone metal clad laminates; 3¢42—post- 
forming grade of glass base silicone in sheet form; 
#+25—GB-112S, fine weave continuous filament woven 


fiberglas with silicone resin, sheets, tubes, rods, 


molded shapes. 


See our general catalog in Sweet's Design File for more data, the address 
and telephone number of your nearest C-D-F sales engineer, Also, write 
for technical bulletin and specific catalog, free test samples, or send us 
your print for quotation 


 Cntnoital-Diamnd File 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 
NEWARK 16, DELAWARE 
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ADVANCED TRANSFORMERS 


AND MAGNETIC AMPLIFIERS 





\ 

| 

\ 
\ 
+ 





One of Celco’s “advanced” 
miniatures compared to an or- 
dinary lead pencil. 


tCelco 


“Advanced” means the smallest, 
most modern and most efficient minia- 
ture components it is possible to make 
today .. . built to the most precise, 
demanding specifications of the elec- 
tronics industry. 


BETTER PERFORMANCE WITH 
LESS WEIGHT AND SPACE 


1. Thin-gauged, grain-oriented nickel 
alloys yield improved magnetic 
properties. 


2. Glass, asbestos, silicone, and poly- 
ester film insulations allow higher 
operating temperatures. 


3. Skilled craftsmen using miniaturi- 
zation techniques highly developed 
and applied at Celco. 


MISSILE AND AIRCRAFT 
Miniaturized Components 


Transformers 


@ Chokes ® Matching 
@ Low Level Input © Output 
@ Transistor Circuits 


Take advantage of the Celco design and 
production experience in this specialized 
field. Get a Celco estimate—improve your 


Magnetic Amplifiers 


@ Demodulators 
© Saturable Reactors 


@ Limiters 
@ Signal 


quality—reduce your cost. 


Constantine Engineering Laboratories Co. 


Island Avenue Mahwah, N. J. 
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PRODUCTION TECHNIQUES (continued 


self-tapping screws, to serve as out- 
rigger supports for the wider pic- 
ture tube. These wings necessitate 
having 2 inches more space between 
chassis units on the moving belt. 
The 


automatically by 


required space is achieved 
running one belt 
conveyor faster than the other. 

On the first conveyor belt, chassis 
units touch each other while upside 
down for insertion and soldering of 
At the end of 


this conveyor, an operator turns the 


under-chassis parts. 


chassis over in its steel pallet and 
moves it around the bend, for load- 
ing similar belt conveyor 
running back down the other side of 
the long line. When 24-inch sets are 


onto a 


going through, this second conveyor 
is speeded up just enough to get the 
required 2 inches of extra space for 
the wings. 

A metal trough running down the 
entire length of the line on each 
front of the 
support for standard 
bread pans used for holding parts. 
These can readily be slid along the 


side, in operators, 


Serves as a 


line, changed or removed as needed 
requirements. This 
proved 
simpler and superior to a former 


for production 


trough arrangement has 


arrangement wherein brackets riv- 
eted to the pans were slid along a 
steel strap bolted to the front of the 
line. 


Building Potted Amplifiers 


SECTIONS of airborne electronic 
equipment are assembled on small 
cards suitable for embedment in 
epoxy resin to form plug-in units, 
in the Broad Brook, Connecticut 
plant of Hamilton Standard. 


During assembly and soldering, 





Holding fixture for cards. Two-electrode 
resistance soldering iron is being used 
for assembly. Either holding plate can 
be pushed back against spring pressure 
for removing card 


September, 1955 — ELECTRONICS 


ELECTRONICS 


Puts your business 
on a cash basis 


If you are an electronics manufacturer 
or a wholesaler with annual or potential 
sales of $1,000,000 or more you can 
profitably use our kind of banking 
service to provide increased working 
capital without increased indebtedness 
or dilution of profits. 

Why not investigate this modern 
approach to your money problems and 
learn how you can put your business 
on an all-cash basis, with wider 
opportunities for sales and profits. 

More than four hundred companies 
in various industries are now profitably 


using our banking services. 


Textile Banking Co., Ine. 


Providing operational financing for manufacturers and distributors 


of furniture, apparel, electronics, plastics and textiles. 


55 Madison Avenue, New York 10, N. Y. 
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HVYSeL 6000 


goes to sea with RAYTHEON RADAR 





Cutaway mold with plastic window 
shows pouring operation 


each card is held between spring- 
loaded metal plates and positioning 
pins, these guide the operator in 
keeping parts within space limits 
0 they will not be too near the 
outer surface after embedment in 
the plastic. The positioning and 
holding plates are made up as U 
haped pieces sliding on a metal rod 


The S. S. Lurline, one of the largest U. S. passenger liners, is the first big ship under spring loading. The threaded 
in the world to install Raytheon's new Model 1500 small boat radar. Scheduled for ends of the rod 
use as ‘standby’ equipment, it will be used in conjunction with the regular 16-inch 
big ship ‘Mariners’ Pathfinder’ radar, shown in foreground and demonstrating com , g 3 
parative size. Chief Officer R. McKenzie inspects scope reading of the Model 1500 serving as a base for the fixture. 


are bent at right 
angles and welded to a metal plate 


The positioning pins have pedestals 
HYSOL 6000 Epoxide Resins Used in Component Parts. . . for holding the cards off the base, 


ince parts are mounted on both 

Complicated internal component parts of Raytheon radar equipment are 

formulated from HYSOL 6000 Series epoxide compounds because of their out 

standing electrical and mechanical properties. In addition, HYSOL 6000 Series 

compounds provide a material which is economically molded into intricate shapes 
including complicated inserts 


HYSOL 6000 Series compounds are made from the new epoxide resins and 
include a complete selection of room temperature and heat curing potting and 
casting compounds, easily machined sheets, rods and tubes, and coating and laminat 
ing varnishes 


The Raytheon application of HYSOL 6000 may 
suggest to you other plastic uses now posing a 
problem in your design or production depart 
ments. Houghton Laboratories, Inc., is ready to 
assist you with these problems through the ex 
perienced services of our skilled research labor 
alory, desiqn and production departments. Your 
investigation will be welcomed at no obligation 
Write, wire or phone today! 





Plugging finished unit into chassis of 
fuel control unit which will calculate 
almost without time lag the exact 
amount of fuel left in all tanks of a 


oughton laboratories, ine. 


100 BUSH STREET OLEAN, NEW. YORK 








plane 
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INDUSTRIAL i* 


TR aS, 









MODEL S-11-A 


DC-COUPLED 
WORK-HORSE OF 
INDUSTRY 


Size: 
Nn” x 8" x7" 
8% Pounds 


wT 


ANOTHER EXAMPLE or Watinen PIONEERING... 


The INDUSTRIAL FACKETSCOPE, model S-11-A, has become 
America’s most popular DC coupled oscilloscope because of its small size, 
light weight, and unique flexibility. This compact instrument has identical 
vertical and horizontal amplifiers which permit the observation of low fre- 
quency repetitive phenomena, while simultaneously eliminating undesirable 
trace bounce. Each amplifier sensitivity is 0.1 Volt rms/inch. The frequency 
responses are likewise identical, within —2 db from DC to 200 KC. Their total 
undistorted outputs permit effective trace expansion of twice the screen 
diameter. The internal sweep generator is continuously variable from 3 cycles 
to 50 KC and can be synchronized from positive going signals. Return trace 
blanking is optional. Intensity modulation is accomplished by connecting 
either directly to the grid of the three-inch cathode ray tube or thru an ampli- 
fier having a gain of approximately 10 and a flat response to 500 KC, Direct 
intensity modulation threshold voltage is approximately 1 volt rms. Addi- 
tional provisions for direct access to all the deflection plates, the second 
anode, and the amplifier output terminals extend the usefulness of the S-11-A 


WATERMAN PRODUCTS CO., INC. 
WATERMAN PRODUCTS INCLUDE 


PHILADELPHIA 25, PA. 
CABLE ADDRESS; POKETSCOPE 

$-4-C SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 


$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
S-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 














WATERMAN PRODUCTS 
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PRODUCTION TECHNIQUES continued 


sides of the card. 

For embedment, the finished ecard 
is plugged in to a metal mold and 
the resin is poured in from a paper 
cup. The bottom of the mold has 
holes for the plug-in terminals; 
these serve to center the card in 
the mold, hold it at the correct 
height above the base of the mold 
and keep the resin away from the 
terminals. 

The finished unit is trimmed, pol- 
ished and appropriately imprinted, 
after which it can be plugged di 
rectly into sockets on the chassis of 
the electronic fuel control unit or 
other control for which it was de- 
signed. 


Pump Feeds Cement to 
Both Sides of Mold 


A NEW dual-nozzle metering pump 
for hot or cold cements, sealing 
waxes and other viscous: materials 
makes it possible to pour approxi- 
mately equal quantities simulta- 
neously into opposite sides of a mold 


or cavity. This technique is desir- 





Setup for applying molten sealing wax 
simultaneously to both sides of light- 
ning arresters for radio and television 
antennas 


able when it is not practical to pour 
into the center of the cavity, either 
because there is an obstruction or 
restricted area in the center, or the 
cavity is relatively shallow and the 
material would chill before spread- 
ing completely, or overflow the sides 
if poured in a single mass 

The dual-nozzle pump is being 
used by JFD to apply molten seal- 
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> Bost Suited" for 


HIGH TEMPERATURES 


VARGLAS SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 


temperatures up to 260°C. 


Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 


Exceptional stability is combined with the following qualities . . . 


Flexibility sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength 


Dielectrically-Strong — All grades con 
form to NEMA and MIL-1-3190 standards. 


Moisture-Resistant — including resist- 
ance to salt water, mild alkalis and 
acids 


Flame-Resistant — Standard burning 
test is 45 seconds to burn 1 inch. Can 


Send for FREE SAMPLES 


be made self.extinguishing on special 


order 


Cold-Resistant — Excellent resistance to 
chafing and abrasion, flexible fo 
2 C.* 


*For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Vor 
glas Silicone Rubber sleeving and tub 


ing. Inquiries invited. 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 


ing, lead wire and tying cord 
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We'll Help You Put More 


“Automatic” 
In Your Automation: 


@ There is an “extra’’ Lewis Service many spring users don't 





know about... it might be called: “packing for production” or 
“arranged for automation.” It's simply the way in which Lewis 
Springs and Wireforms may be shipped to reach the production 
line ready for quick, time-saving handling and the most efficient 
assembly operation... by hand or automatic equipment. 

Working with customer's production men, Lewis Engineers 
devise the packing method best suited to the job: Perhaps threaded 
onarod...on special holders ...in envelopes... tied or grouped 
in bundles... and in many other different ways. 

If you use springs and wireforms, and have plans to further 
“automate” production we'd like to help you with our “extras” 
in Lewis Service. And, of course, top quality springs and wire- 
forms are our business. Send us your problem. 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. NORTH AVE. . CHICAGO 47, iLL. 


PR:E.64 1 8 OR 






@ 


The Finest Light Springs and Wireforms of Every Type and Material 


— 
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PRODUCTION TECHNIQUES continued 


ing wax to lightning arreste 
Pouring on both sides of the cavity 
and central screw in a single opera- 
tion, instead of the two formerly 
required, has resulted in a 50-per 
cent saving in labor and a maked re- 
duction in the number of rejects. 
The operation can now be handled 
by a nonskilled operator. 

The new pump, manufactured by 
Edward E. Robinson. Inc., Nutley, 
N. J., has a solenoid control operat- 
ed by a foot switch, leaving both 
hands of the operator free for more 
efficient production. It has thermo- 
statically controlled electrical heat 
ing up to 450 F., a no-drip check 
nozzle and a quantity selector af 
fording instantaneous adjustment 
to any one of twenty proportional 
quantity positions. With automatic 
feeding of parts, up to 6,000 units 


per hour can be processed. 


Thread-Mutilating Tool 


THE END threads of four screws on 
a terminal strip are simultaneously 
mutilated by a simple air cylinder 
etup in Emerson’s Jersey City 
plant. This prevents the screws 
from falling out due to vibration 
during shipment of television re- 
ceivers on which this strip serve 
for connecting internal and out 
door antenna leads 

The operation involves pulling 


back a mousetrap-type spring and 





Method of loading terminal strip in 
holes of die while holding back spring 
clip with left hand 
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es -)>- SOOB FREQUENCY 


Here's a list of the 
hp- SOOB Freque M 


without elaborate setuy 


Count sine waves, square waves and pulses. Indicate 


average frequency of random events. Measure beat 


frequency between rf signals. Determine oscillator 
stability. Measure crystal frequency deviation. Meas 
ure temperature, pressure, we ight and other physical 


quantities which can be converted to frequency 


This versatile nstrument als ery i convenient autom 


motor contre contro} 


speed 
makes possil le A perman 
function of time. And 


quartz crystal etch 
hp- SOOB cove 


adings Oo 


freq em 
continuous f 


Model 


quaiit 


SOO 


OOB 


etrey 


pat LUll AC i , Ca f i” ind o! 
throu Model 
in RPM. 


construction ghou VallaDie as 


rey 
, Calibrated 


iF 
AUC LL 
compact 


Te eT) 
expanded scale 


Ideal for 
industrial use 


METER $285 OO StS 


BRIEF SPECIFICATIONS 


1 cps to 100 KC 


0.2 v sensitivity 


Freqency Range: 
Input Voltage: 


9 ranges 


sine waves 


250 v peak max 
shunted by 40 


1.0 v min. (pulses 


Input Impedance: Approx. | 
pf 
Accuracy: Better 


Self Check: i 


megohm 


than 


2% full scale 


ynvenient calibration based on line 
voltage frequency 


Recorder Output: Panel jack for |} ma, 1,400 ohm Ester 


line- Angus Automatic Recorder 


Pulse Output: To trigger strobe, etc., in sync. with 
input 
Photocell Input: Panel jack with bias for 
40 “pF shunt 
115/230 v 10%, 50 
110 watts 
7%" 2 119" « 12%" 


Price: hp- 500B or 500€ 


1P41 photo 


tube 


Power: 1,000 cps, 


Size: Wt. 17 Ibs 
$285.00 


Data subject to change without notice. Prices f.0. b. tactory 
! f f i i l J 
' / / 1 / i / 
SEE YOUR -hp- REPRESENTATIVE OR WRITE DIRECT FOR DETAILS 


HEWLETT-PACKARD COMPANY 


3506A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, USA 
CABLE “HEWPACK” «+ TELEPHONE: DAVENPORT 5-445) 


Field representatives in all principal cities 


U ELECTRONIC MEASURING INSTRUMENTS 
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Succe ssful field tests by engineers of one 
of the leading communications systems 
led to their using necoum to regulate 
filament voltage and prolong vacuum 
tube life in mobile telephone systems 
You will find it profitable to do the same 
with your vacuum tube system Rugged 
ind compact, with long service life, 
neCOUM’S low cost is quickly returned by 
longer trouble-free tube life and reduced 
ervice costs. And KEGOHM requires no 
maintenance 

When filament ure operated above 
rated voltage, trouble follows. A filament 
operating at 10% above rated voltage op 
erates on borrowed time. Its life is only 
one-third as long as it might be with con 
tant voltage. The same life or death sta 
tistics apply to other type filaments; with 
coated filaments, the electron-emitting 
material may be boiled off and de posited 
on other tube elements and affect per 


formance 


Variable power-source voltage can be 
held to a constant by using ReEcoHM in 
the type system shown in the schematic. 
The HEOOUM signal coil direc tly scnses 
filament voltage while finger contacts 
iutomatically insert resistance in series 
with the input line maintaining a con 


tant voltage 


With Regohm you get these 
advantages 


Sensitivity: | ilament-volt 
ive maintained within a 4% 
band for all values of input 
voltage higher than the reg 
ulated voltage plus the mini 
TVVULT) A oOuM resistor drop, 
Better regulation at higher 
voltages possible by using 


ignal amplifying scheme 

















Extend Vacuum Tube Life and reduce maintenance 


with Regohm DC Filament Voltage Regulation 


Wide Range of Control Resistance: 
From zero to infinity within limits deter 
mined by the contact ratings. W hen load 
currents are less than five amperes, min 
Trhitim re sistanc e approu he S ZceTO, ¢ nabling 
REGOHM to control output voltage at a 
value only slightly higher than minimum 
input voltage 


Stability: No anti-hunt network required 
Built-in adjustable dashpot insures sta 
bility without sacrificing sensitivity or 


spe ‘ d of response 


Long Life: At loading of eight watts per 
ste p, Many thousand hours life can be « 
pected. Infinite life at very low loadings 


Wide Voltage Range: Output voltages 


from one to 500 volts can be controlled 


Maintenance Free: No maintenance. Ke 
placement simplified by plug-in design 
All units interchangeable 


Permanent Adjustment: necoum 
maintains its characteristics after long 


periods of operation or storage 


Rugged Design: Meets the most rigid 
commercial and military specifications 
Hermetically sealed units available for 
operation at high altitudes or in corrosive 
atmosphe res. Shock and vibration proot 
An extensive field engineering force is 
ready to assist you—at no cost 
in applying REGOMM to your 
system. They will calculate 
required resistor networks 
help you choose the proper 
KEGOUM type, engineer spe 
cial circuiting if needed 
Write, wire or phone Ele 
tric Re gulator Corporation 
100 Pearl Street, Norwalk 
Conn, Applications will 
receive prompt attention 


CONTROL COMPONENT IN: Servo systems «+ battery 





chargers « airborne controls + portable and station 


ary generators + marine radar + inverters + locomo 
tive braking systems + mobile telephones + guided 
missiles « signal and alarm systems + telephone 


central station equipment + magnetic clutches « rail 
road communication systems « magnetic amplifiers 
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Operating air valve to bring down die- 
plate that mutilates threads of all four 
terminal screws at their ends simul.- 
taneously 


inserting a terminal strip. The 
terminal screws go into four drilled 
holes and the terminal lugs go into 
a single vertical slot. The spring is 
released to hold the strip in place. 
The operator then pushes the air 
valve to operate the cylinder. This 
brings down a die-plate having four 
drilled holes, so arranged that the 
die mashes only the outer two 
threads of each screw on their 


upper sides when the die is down. 


Drop Test for Instruments 


By Sern T. McCormick 
Technical Product Divisio 
tlien B. Du Mont Lab., Ine 


Clifton, New Jersey 
THE DIFFERENTIAL transformer is 
used to determine the displacement, 
velocity and acceleration of an in- 





Setup for drop-testing finished oscillo- 
scope, on table of hydraulic lift at left. 
Operator views waveform of impact 
signal produced by differential trans 
former in brass cylinder on floor 
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ARE YOU IN THE 
ELECTRONICS FIELD? 


Whatever You Make...Whatever You Sell... 
... you, too, will find that it’s good business to produce in Georgia. 

Over 7100 manufacturers, including many of America’s greatest 

industrial names, have already staked their claims to share in Georgia's 
Golden Age. Georgia—scene of America’s first gold rush in 1828, 


today offers many nearby, growing consumer markets to sales-minded 
industries... 


Open For Business Every Day In The Year 
Even the weather is on your side in Georgia, where every day is 
production day. Industry is on the move to Georgia... with an amazing 
array of natural and physical resources, readily accessible and in 
abundant supply. Superb transportation— plus a liberal pool of 
intelligent workers make it easy to produce and move goods fast! 


Get the facts from Scott Candler, Secretary — Dept. 23 


SCOTT CANDLER, SECRETARY © 100 STATE CAPITOL © ATLANTA, GEORGIA 
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when you specify 


HA YDON TIMING MOTORS 





TIME — and its accurate measure — are vital factors in today’s designs. And 
whatever your timing requirements, you'll find there’s a HAYDON Timing 
Motor that does the job better... opens the way to important improvements 
and advances in your designs. 
Take very slow shaft speeds for example. HAYDON 4400 Series Timing 
Motors offer speeds from 6 hours to 1 week with totally enclosed gearing 
and at comparatively low cost. You save the extra bulk and 
expense of external reduction gears ... achieve greater compact- 
ness, dependability and economy. 


When it's time for design improvement it's HAYDON every time. 
Take advantage of our complete Timing Services. HAYDON’S man- 
ufacturing facilities and engineering counsel are at your disposal 
through the nearby HAYDON Field Engineer. 


bie) 





CLIP AND MAIL THE COUPON FOR HIS NAME — 
AND FOR AN INFORMATIVE CATALOG — TODAY! 





rear 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORATION 


Se fe ee ee eee ae eee ee ene ee eee ee eee ee ee no oe oe ee oe 


HAYDON Manufacturing Company, Inc. 


2433 ELM STREET, TORRINGTON, CONN. 


["] Send me the name of the nearby HAYDON Field Engineer. 
() Send me catalog, ‘Electric Timing Motors.” 






HEADQUARTERS FOR 


TIMING 





NAME __ - 

Pe een 
COMPANY ___ ——— eovemnvasieshisbiipiedannniiiiaibian 
CO. ADDRESS 

CITY _ as ZONE 


* Trade Mark Reg. 


“ 
. 
. 
& 
’ 
5 
, 
U.S, Patent Office 2 
‘ 
, 
. 
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PRODUCTION TECHNIQUES continued 
strument on a drop table. The in- 
strument to be drop-tested is fast- 
ened on the top of the table and the 
whole assemblage is lifted hydraul- 
ically a short distance and dropped. 
heavy in- 


Impact is controlled by 


dustrial shock mounts under the 
table. 

To bring the displacement of 
the table within the range of 
measurement of the differential 


transformer, a lever arm is fastened 
to the base of the drop table and 
pivoted at a point about 3 feet away. 


The differential-transformer core 
is attached to the lever a short dis- 
tance from the pivot point with 
the differential transformer itself 


mounted in a heavy piece of brass 
rod positioned directly underneath. 

The of the differential 
transformer is applied to a Du Mont 


output 


type 352 differential-transformer 
control, where the signal informa- 
tion is removed and in turn applied 
to the input of a Du Mont type 32 

cathode-ray oscillograph where it is 
photographically recorded by a type 


*. « 


ba 


roe 
Ig 


| 





Lever arm is pivoted to floor in fore 
ground with far end bolted to base of 
shock-mounted table. Differential trans 
former core, in cylinder, is attached to 
lever near pivot 
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All inel 1 That _distinguighes t vox automation program from 
all otflers. Not timited to amy phase, we are dealing with 
mechanical; |material, electt electrical, production and economic 
aspects for actoss-the-hoafd avtomation. 


Here is an outsta staff of mechanical experts. A leading machinery company 
is now incorp din the Aerovox group. Notable automation developments 
and pilot $,including latest printed wiring and module assemblies, 
Og new trails. Aerovox is collaborating with all the mechanized 
yevelopers, while our electronic specialists, working side-by-side with 
Cal geniuses, are coming up with new components and packaging, 
fynction-fitted to mechanized assembly methods. 


‘Such across-the-board automation, implemented by outstanding research, 
engineering, components and production techniques, is available to 
those interested in advanced mechanized production. 


Write on your business letterhead for this fact-packed 


Automation Manual. And submit your automation interests, 
requirements and problems to our Director of Automation. 


NEW BEDFORD, MASS. 
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fuhctOhs thf 
COLORSCOPE 


VIDEO SIGNAL EVALUATOR 





MONOCHROME AND COLOR 


In this one multifunction instrument, a complete 
tool for analysis of every characteristic of the 
video signal. COLORSCOPE is a major advance 


in TV instrumentation, combining the advantages 


bersatile/ 


of multiple functions with a high standard of 
operating precision. Write for specifications. 


10 displays can be switched in sequence on the CRT face: picture 


monitor . pulse cross monitor . 
two fields vertical time . 
signal at horizontal or vertical time . 


amp .. phase demodulator scope 


TARC ELECTRONICS INC. 


WESTBURY, N.Y. 


49 URBAN AVENUE e 








Meyercord Decals solve the dealer identifi- 
cation and service problem effectively with 
a time-tested, low cost “factory-dealer” 
nameplate plan which combines your 
trademark with the name, address, and 
phone number of your local authorized 
dealer. Although ordered by the manu- 
facturer, Meyercord Dealer Decal Name- 
plates need cost the manufacturer nothing. 
Specially imprinted Decal Nameplates are 
sold to and applied by your dealers, who 
actually save 809% of what similar decals 
would cost if purchased independently. 
We create, design, develop and produce 
factory-dealer decals in any combination 
of colors, shape, size, and artwork, in any 


THE MEYERCORD CO. 


TZ OL Dae LTD y// 
€ 
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. two lines horizontal time . . 
. NTSC vectorscope . . 
. external horizontal or vertical 
. » quadrature phase demodulator 
scope. 14” x 16" x 23” plos power supply, mobile or rack mounted. 


external vertical 





“HOW MEYERCORD 
SERVES INDUSTRY" 
No. 5 of a Series 


ara eI 


ANAK 
Help You KEEP 


Your Product SOLD 


quantity. Dealers order small quantities 
from your company as needed. Meyer- 
cord then “personalizes” each dealer 
order and drop-ships directly to him. 
Let a Meyercord representative provide 
details and specific recommendations. 


FREE! “Mark-it" Manval 
of Decal Namepletes 


Send today, on your company letterhead, 
for this valuable full-color guide to every 
industrial problem in marking, identifica- 
tion, instruction and information. Gives 
you hundreds of new ideas for the appli- 
cation of decals to your products. 


Dept 1-303 
5323 WEST LAKE ST. 


OT ELLA CHICAGO 44, ILLINOIS 


Want more information? Use post card on last page. 





PRODUCTION TECHNIQUES contir 


ved 


297 Polaroid-Land oscillographi« 
recording camera. 

By successive differentiations of 
the displacement signal, 
and may 
Of interest in the test is the impact 
in G’s on the instrument. We broke 
several 


velocity 


acceleration be obtained. 


accelerometers in an at- 
tempt to use the more direct method 
of deducing acceleration. 


Installing Mounting Clips 
for I-F Transformers 


A SIMPLE rocking tool mounted on a 
screw-driver shaft is used in Emer- 
Jersey City 


son’s plant to push 
down the special spring steel clips 
that 


transformer on a metal panel. The 


are used for mounting an i-f 
operator inserts the transformer in 


punched holes from underneath, by 





Method of using tool to lock spring clips 


after inserting transformer in metal i-f 
panel from underneath through opening 
in frame of Emerson pass-along line 


reaching through an opening in the 
the metal-rail 
pass-along rail. At this position, a 


wood support for 


metal plate on the upper rail and 
an additional angle-iron strip on 
the lower rail hold the panel in 
position so that the operator can 


push up against it while inserting 


the transformer, The clip is then 
halfpushed into position between 
the transformer terminals on the 
other side of the chassis, so that 
one end goes through the chassis 
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“BEST IRON WE'VE HAD in the plant,”’ says William Fish, a pro heavy joints in their Type 1862-B Megohmmeters jobs which 
duction supervisor of General Radio. This company recently formerly required both a heavy and a light iron. In addition, the 
switched to G-E Midget irons for soldering both delicate and G-E Midget iron’s light weight has helped reduce operator fatigue 


30 G-E Midget irons do work of 100 former irons 
at General Radio Co., boost production 25% 





HANDLES LIKE A PENCIL Weighing less RAPID HEAT TRANSFER is achieved THREE-IN-ONE IRON with 


4 
than a pat kage of cigarettes the General through 1 famous Calrod* heater located tip sizes gives you greater versatilit t 
Electric Midget soldering iron speeds pro in the ironclad-copper tip. Result —the meet your soldering requirements. Tips 
. juction by reducing operator fatigue G-E Midget iron’s heat efficiency is 90% can be changed in onl seconds 
Reg ademark of the General Elect Company 


For more information write for GED-2263, G-E Midget Soldering Iron, Section 724-3, General Electric Co., Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 





as small as 
the tube 
it cools... 


ACTUAL SIZE 


subminiature 


aa ey 
Tha 


Here is the most compact centrifugal blower unit 
made... EAD's high-velocity subminiature centrifugal 
blower is only 2” long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 
low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 


13 @ O” SP 7 @ 0” SP 
crm | 10 @ 1.0" sp _ | 5 @ 2" SP 
MAX, SP. 2.5 0.6 
RPM 29,000 11,000 
AMPS Q.1 0.06 
WATTS 10.0 6.9 
CAPACITOR 
Mfid/Volts Scns cate 
WEIGHT engineered to meet 


(OUNCES) | 6 6 your special cooling 


needs. Write for 
complete information 


EASTERN Alk LIEVICES we 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


Modifications of 
standard models or 


0.25/220 0.1/220 


“yr 


Oo ® &@ & &@ & 


INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMLTER GONLRATORS TAN ALTERNATORS CLAR M RS 


3B7 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


‘ 
—— ee tere = nl ae aes tee 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES continued 


Details of clip and mounting tool, as 
recommended by Automatic Mig. Co 
for use with its K-Tran units 


and snaps into the hole in the 
shield can. The center pin of the 
tool is now inserted in the center 
hole of the clip, and the tool is 
rocked to snap the other end of the 
clip into position, 


Lacer-Insert Packaging for 
Boron-Carbon Resistors 


METAL TRAYS holding 40 IRC de- 
posited carbon or boron-carbon re- 
sistors are fed out through the end 
of an automatic assembly line to a 
packaging position, where a unique 
new cardboard package permits 
quick unloading of the trays with- 
out touching the resistors. 

The operator first places over one 
half of a tray a light cardboard 
holder having 20 punched slots. 
When this cardboard holder is 
pressed down into the tray, the 20 
resistors emerge through the slots. 
With her left hand the operator 
then pushes under the resistors a 
plain cardboard strip called a lacer. 
This anchors the resistors in the 
holder, since their leads project 
under the holder while the bodies 
are held above the holder by the 
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I fre: initial adjustments are made, 
Wr. Meticulous” 


automatically performs critical op 


asin photograph 


erations in making inetion letrode 
fransistors— tin experimental ile 


vices which may find important 


uses in the telephone system 


The machine we call “Mr. Meticulous” 


Bell Laboratories scientists, who invented the junction 
transistor, have now created an automatic device which 
performs the intricate operations required for the labo 


ratory production of experimental model transistors 


It takes a bar of germanium little thicker than a 


hair and tests its electrical characteristics. Then, in 


steps of 1/20,000 of an inch, it automatically moves 
a fine wire along the bar in search of an invisible layer 
which the must be 


of positive germanium to 


his 


wire 


connected, layer may be as thin as 1/10,000 


of an inch! 
When the machine finds the layer, it orders a surge 
Then it 
After 


ward, it flips the bar over and does the same job with 


of current which bonds the wire to the bar 


welds the wire’s other end to a binding post. 


another wire on the opposite side! 


Once only the most skilled technicians could do this 


IMPROVING TELEPHONE SERVICE FOR AMERICA 


Want more informatio 


PROVIDES 


work, and even their practiced hands became fatigued. 
This development demonstrates again how Bell Tele 
phone Laboratories scientists work in every area of 


telephony to make service better. 


Transistor made by new machine is shown in sketch at left 


above 
are bonded. The wires are 


n ped to reduce thickness 


magnified 6 times. At right is sketch of area where wires 


1000 inch in diameter. with ends 


ed 


4) “4 
4 & ‘ 
i 
s Z 


ys, - 


BELL TELEPHONE 
LABORATORIES 


anit 


4REERS FOR CREATIVE MEN IN MECHANICAL ENGINEERING 


ard on last page 





ca ontinental 


Contacts... 
spring 

loaded 

for 

quick release 


Here's the connector you can specify for pressurized equip- 
ment without fear of dangerous air leakage. The Series "GA" 
Release plug is molded from Orion filled Diallyl Phthalate. When sub- 
jected to a pressure differential of 30 PSI at 25° C, leakage 


is less than 1 cubic inch of air per hour. This series is avail- 
PRESSURIZED able with hood and cable clamp. Gold plated, nickel silver 

contacts take 416 AWG wire, and each is spring loaded for 

easy release. A spring action center screwlock permits quick, 
CONNECTORS easy release or engagement without damage to the unit. 
Write for complete technical data without obligation. 


for guided missile 
Note: Complete Continental Connector Catalog, covering sub- 


and similar miniature, printed circuit, hermetic seal, pressurized, high volt- 
oge and power connectors, is available on request. Send us 


applications your name and title on your company letterhead. 


Electronic Sales Division 
DeJUR=Amsco Corporation, e 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES continued 


Method of inserting lacer strip to an 
chor precision resistors in holder of 
shipping carton. Each metal tray-load 
of resistors fills two cartons 
lacer, The flaps of the holder art 
next folded over the resistors and 
locked in position. This envelope- 
type package is then slipped into 
the final cardboard shipping carton 
Resistors can be removed one at 
a time by pulling back the lacer 
strip or all can be removed at once 
by pulling the strip entirely out 
This type of packaging is used in 
the Philadelphia plant of Interna- 
tional Resistance Co, 


Lead Length Gage 


A GAGE that minimizes mistakes in 
setting up machines for cutting 
leads of components to desired 
lengths is used in Emersen’s Jersey 
City plant. It is essentially a square 
piece of sheet metal having at each 
of its four corners a projecting rec- 
tangle, whose sides correspond in 
lengths to the various lead lengths 
commonly used, Thus, the dimen- 
sions of the rectangle at one corner 
are §” by 14”. Another is 4” by 3”, 
the third is 4” by 14” and the fourth 
is a 1” square. The dimensions of 
the sides are clearly stamped in the 
metal. 

With this gage, the operator of a 
cutting machine can change the set- 
ting herself, eliminating the need 
for calling a mechanic. She can also 
check the cut leads from time to 
time as produced by the machine, 
to make sure that settings have not 


shifted 
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DEVIATION 


Directly Measured 


with this time-saving and 
accurate MARCONI instrument 


If you haven’t a deviation meter you can use the Bessel 
Zero or “Disappearing Carrier’’ method of measurement; 
this, however, required complex monitoring equipment, 
an accurately-known modulation frequency, and, finally, 
mathematical interpretation of results 


With the 
Meter, the modulation frequency need not be known and 


compact and easy-to-use Marconi Deviation 
y 


deviation is directly read on a meter scale 


BESSEL ZERO METHOD 


U/nmodulated Carrier 


44 NEW STREET 


CANADA: CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL 
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED. MARCONI HOUSE, STRAND, LONDON, W.C.2. 


Managing Agents in Export 
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Modulation Index 1.3 





tts 


DEVIATION 
METER 
TYPE TF 934/2 


Carrier Frequency Range: 
2.5 to 200 Mc 


R. F. Input Level: 


55 mv to 10 v 


Deviation Measurement Ranges 


5, 25, and 75 kc full-scale 


Accuracy of Deviation 
Measurement : 


3°,, from full-scale to half-scale up to 
12 ke and 6", up to 15 ke 


Modulation Index 2.4 
The Carrier “Disappear 


MARCONI INsTRUMENTS 


nediately 


m request 


NEW YORK 4 








ENGLAND: Head Office: MARCONI! INSTRUMENTS LTD., ST. ALBANS, HERTS. 


Want more information? Use post card on last page 


TC 40 


267 


7 


New Products |. 


Edited by WILLIAM P. O'BRIEN 


86 New Products and 63 Manufacturers’ Bulletins Are Reviewed 
.. » Control, Testing and Measuring Equipment Described and 


Illustrated . . . Recent Tubes and Components Are Covered 


SELENIUM RECTIFIERS 
for printed circuits 


FEDERAL TELEPHONE AND RADIO Co., 
100 Kingsland Road, Clifton, N. J., 
announces a new line of selenium 
rectifiers for use with printed cir- 
cuits. Three different types of 
terminals available: (1) A 
square-tipped insertion 
boards 


are 
type for 
into printed circuit up to 
/, In. thick, (2) A tapered type de- 
signed for maximum ease of inser- 
automatic equipment in 
printed circuit boards up to 4 in. 


thick, (83) A snap-in type which 


tion by 


VIBRATION METER 
both rugged and precise 
De- 
maxi- 


DEVELOPMENT CO., 
Burlington, N. J. 
and 


DUBROW 
Penn St., 
signed for 
mum utility, 
meter is a 


convenience 
model 381 
valuable tool 
searchers, designers and test engi- 
the fields 
mechanical vibration plays an im- 


vibration 
for re- 
where 


neers in various 


portant role. Frequency response 
is +1 percent from 10 to 1,000 eps. 


Amplitude linearity is +1 percent 


TANTALUM CAPACITOR 
with integral mounting 


P, R. MALLORY & Co,, INC,, Indian- 
apolis, Ind. A new refinement of the 
XT Tantalum capacitor features a 
method of integral mounting that 
withstands heavy shock and vibra- 
tion. 
missiles and other electronic equip- 


the 
securely in 


supplied with capacitor, 


the unit 


nut, 


hold place, 


Sr rE eer 


a 


Developed for use in guided 


ment subject to severe acceleration, 
the capacitor has a threaded neck 
which fits through a keyed slot in 
the chassis. A lock washer and hex 
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holds the rectifier firmly in place 
even when the circuit board is sub- 
jected to vibration or inverted prior 
to soldering. The printed circuit 
rectifier series is available in cur- 
rent ratings up to 150 ma for line 
input voltages up to 175 v a-c. The 
present dif- 
ferent rectifiers in 4} in., 1 in. and 
1} in. cell with further ex- 
pansion planned. 


series consists of 12 
sizes, 
rectifiers 
600 


are: 


These 
up to ma. 


low 


designed 
Among the 
assembly and soldering costs, easy 


can be 
advantages 
insertion, elimination of sockets 
and adaptability to automation. 


over most of the meter scale. One 
large indicating meter provides 
direct readings of both the displace- 
ment in mils and the velocity in ips. 
Three standard input filters provide 
110 
cps, thus rejecting interfering |-f 
The 


components, and special types can 


frequency cutoff at 30, 70 or 


vibrations. filters are plug-in 
be readily installed by the user. Se- 
lection of a particular filter or no 
filter at all, is accomplished with a 
the JAN 


components are used extensively. 


switch on front panel. 


Straps or other hardware are not 


necessary. The capacitor operates 
at ambient temperatures from —55 
C to +175 C, and can be supplied 
for use at 200 C., 


of ratings is available. 


A wide selection 


PENTODE TUBE 
for television receivers 


RADIO CORP. OF AMERICA, Harrison, 


N. J., has added to its line a sharp- 
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horizontal deflection 
problems 


—these Sylvania deflection 
amplifier tubes offer 


higher plate currents, 
greater dissipation 


i 


Flees is a full line of Sylvama Tubes— made to take the tghter 
conditions of horizontal defleetion circuits in streamlined TV 
chassis designs. 

New plate and grid designs achieve minimum zero bias plate 
to screen grid current ratios of 10 to |. Plate dissipation has 
been increased to provide more stable performance throughout 
tube life. Designed to exhibit low plate knee characteristics, 
6BQ6GTA 6CD6GA these tubes eliminate “snivet’’ problems when operated properly 
6CU6 6DQ6 within ratings. 


Deflection Types for Transformer Circuits 


Whatever the nature of your TV design problem, Sylvania 
Deflection Types for Series—String circuits !ubes are “circuit-designed and circuit-tested” to meet your needs 


I2BQ6GTA 12C U6 
25BOQ6GTA 25CD6GA 
12D06 


SyLVANIA ELectaric Propucts Ine 
Dept. I20P, 1740 Broadway, New York 19, N. ¥ 


[_] Please send complete data on “‘circuit-designed and circuit-tested” 


“™N 4g deflection amplifier types 
: Check other tube interests 
, ["] Other entertainment types ] Control equipment types 
; | Military types | 


| Test equipment types 
Special-Purpose types {] types 
SYLVANIA ELectric Propucts Inc aes Br 
1740 Broadway, New York 19, N. Y a e Name 
In Canada: Sylvania Electric (Canada) Ltd : Pere 
University Tower Building, Montreal — . na ee eT 


City os a - SS 
LIGHTING RADIO ELECTRONICS -°* TELEVISION ATOMIC ENERGY 
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cutoff 


for use in the gain-controlled pic- 


pentode designed especially 
ture i-f stages of tv receivers utiliz- 
ing an i-f in the order of 40 mc, and 
uited also as an r-f amplifier in vhf 


tv tuners. The 6DE6, a 7-pin minia 


TRANSFORMERS 


ture type, features a controlled grid 
No. 1 voltage of —5.5 v for a trans- 
conductance of 600 pymhos minimum 
This cutoff 


the elimination of the age amplifier 


characteristic permits 


in certain tv receiver designs and 


up to 35kv rms 


ro” 


POWER TRANSFORMER Co,, INC., 53 
Mulberry St., Newark 5, N. J 
Through the use of a special com 
with 
tics, 


pound high dielectric charac 


teri transformers up to 35 kv 
rms are built fully encased, Since no 
liquids are used, no leaks are anti 
cipated. These transformers deliver 
up to 100 kv d-c at 9 ma in a voltage 
10 kv d-e at 30 


doubler circuit, or 


L-F OSCILLATOR 


is a 2-phase 


THE SOLARTRON ELECTRONIC GROUP 
LTD., Thames Ditton, Surrey, Eng- 
land, has available an amplitude 
stabilized R-C phase-shift oscillator 


giving a complete range on decade 


switching of 0.1 cycle to 1,11 ke. 
With a low d-c and harmonie con 
tent, the instrument will prove 
extremely useful where spot fre 


quencies are repeatedly required to 


TERMINALS 


ma in a full-wave bridge, or 15 k' 
d-c at 20 ma in a half-wave circuit, 
continuous duty To insure min 


imum space for the power supply, 


the plate and h-v filament trans 
formers are encased in the same 
can. Plate and filament output 


leeds are h-v polyethylene molded, 
capable of withstanding twice the 
rated voltage. Applications include 


unit 





accommodate AMP taper pins 


Abe eanaeanes 


POWER SUPPLY 


provides bias voltage 


MARINE ELEcTRIC CorpP., 600 Fourth 
Ave., Brooklyn, N, Y. The RB20 
miniature regulated power supply 
is intended primarily as a source of 
bias voltage and is completely en 


capsulated in a cast plastic cylinder 
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GARDE MFG. Co., 588 Eddy St., 
Providence 3, R. I., has available 
miniature and subminiature  in- 


for h-f 
miniaturized 


sulated standoff terminals 


applications and 
equipment, They are supplied with 


taper pin connectors to accommo- 


2} in. long x 1 in, 


in diameter with 
three wire leads coming out at the 
ends. Besides the obvious function 
of applying bias voltage to a high 
impedance potentiometer, the unit 
is especially adapted for plate-to- 
grid coupling in amplifiers. By con- 
necting the input lead to B+, the 


common 


lead to the plate of one 


tae 


minimizes overload distortion and 
modulation effects in the i-f 
In addition, the 6DE6 has 


combined 


cross 
stages. 
high transconductance 
with low capacitance values which 


contribute to high gain per stage. 


electrical precipitation, cable and 


h-v testing apparatus and as com- 
ponent of h-v power supplies. 





be set up. Type B0567 oscillator has 
particular use in the testing of servo 

ystems, also for I-f 
energization in conjunction with a 
The 


and quadrature outputs are isolated 


vibration 


suitable amplifier. reference 
by cathode-follower stages, giving 
up to 10 y 


from 


rms with respect to 
the 


Monitoring of 


ground each of output 


terminals, output 


level is kept on a 34-in. meter, which 
can be switched out when the 
maximum output is required, 


date AMP taper pins for solderless 
connections. The taper pins are also 
the feed- 
through terminals, headers, connec- 


available on company’s 
tors, terminal boards and other com- 
Body the 
stand-off terminals are designed to 
requirements of MIL-P-14D 
specifications. Studs cadmium 
plated to QQ-P-416 specifications. 


ponents, materials of 


meet 


are 
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ELECTRO TEC 
SLIP RING 
ASSEMBLIES 


HARD 
GOLD RINGS! 


24 KT. SOLID GOLD RINGS — 
ENTIRE RING THICKNESS ELEC 
TRODEPOSITED* UNIFORM 
HARDNESS, 90 to 100 BRINELL. 


HIGH TEMP PLASTIC! 


NEW ETC-7 (POLYESTER RESIN} 
USED ON ILLUSTRATED PART FOR 
HIGH TEMPERATURE OPERATION 


COURTESY LEAR, INC 

these two features were incorporated | 
the assembly illustrated above, having 45 
rings, dia. .180”, ring width 020”, barrier 
width .010”. Overall length, less leads 1.763 


AAA LULL 


i 


| 


i 


! 


Dual purpose 

assembly com- 

bining “V" grooved signal cir- 
cuits and wide power rings 


*PAT. NO. 
2,696,570 


a 
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Electro Tec Corp., in its constant endeavor 
to keep pace with the most exacting 
requirements, has developed these new 
rocesses and products. They provide 
flawless performance under conditions far 
exceeding the capabilities of other types 
of construction. Where high temperature 

is involved, the superiority of these 
assemblies is so marked, that acceptance 
has been industry-wide. At the same time, 
an increasing number of users are 
specifying these assemblies for the 
ultimate in dependability under normal 
operating conditions. Inquiries will 
receive prompt attention; no obligation. 


72 rings on integral support — no accumulated tolerances — 
fulfills electrical, minimum weight and space requirements 


Combining 

Miniature high 

speed sampling 
switch — 24 channels 


low friction torque 
slip rings (.060 dia.) with ref 
erence switch segments 


60° to + 500°F 


PRODUCTS OF PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 


, ELECTRO TEC 
CORP. 


SOUTH HACKENSACK, NEW JERSEY 


i on last page 
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MISSILE SYSTEMS 
Research and Development 


Broad interests and exceptional abilities are required of scientists 
participating in the technology of guided missiles. Physicists 

and engineers at Lockheed Missile Systems Division are pursuing 
advanced work in virtually every scientific field. 


Below : Missile Systems scientists and engineers discuss future scientific 
exploration on an advanced systems concept with Vice President and 
General Manager Elwood R. Quesada. From left to right: Dr. Erie Durand, 
nuclear physicist, systems research laboratory; Ralph H. Miner (standing), 
staff division engineer; Dr. Montgomery H. Johnson, director, nuclear 
research laboratory; Elwood R. Quesada; Dr. Louis N. Ridenour (standing), 
director, program development; Willis M. Hawkins (standing), chief 
engineer; Dr, Joseph V. Charyk (standing), director, physics and chemistry 


research laboratory; Dr. Ernst H. Krause, director, research laboratories. 


Scientific advances are creating new areas of interest for those capable 


of significant contribution to the technology of guided missiles 


achbeed MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION « VAN NUWS, CALIF. 





NATIONAL 
ELECTRONICS 


CONFERENCE 


Chicago, Oct, 3-5 


FALL MEETING 
AMERICAN 
INSTITUTE 
OF 
ELECTRICAL 


ENGINEERS 


Chicago, Oct. 3-7 


C.T. Petrie, A.A. Daush 
and senior members of 
the technical staff will be 
available for consultation 
at the Sherman Hotel, 


FRanklin 2-2100. 


Serb daid 
oe 


MISSILE SYSTEMS DIVISION 


yntinued 
tube and the output lead to the grid 
of the following stage, the RB20 
will act as a coupling battery. An- 
other unusual feature is its ability 
utilize an alternating or direct 
oltage power source. Designed to 
be directly wired into electronic cit 
iits, the RB2O0 features such rug 
ged characteristics as a ze} 
200 F temperature range; imm 
to humidity, condensation an 
other environmental conditions 
an input resistance of ¢ 
6 megohms; and an output voltage 
of 20 v negative to common at 10 


megohm load 


MAGNETIC AMPLIFIERS 
with 2,000,000 power gain 


Hycor Co., INc., 11423 Vanowen St., 
North Hollywood, Calif., has avail 
able a new tandard catalog erie 
of magnetic amplifier Type 402, 
illustrated, is a 2-stage amplifi ! 
Power gain is 2,000,000; input im 
pedance, 200 ohms; load impedance, 
3,000 ohms; supply frequency, 400 

15 v; response time, 1 ( 

ll necessary rectifiers are 
mtained, Complete informa 


On and specifications are given in 


lletin MA 


R-C and L NETWORK 
in a plug-in unit 
EASTERN PRECISION RESISTOR CORP., 


tichmond Hill 18, N. Y. Complete 


Now 
SYST Tet ie i 
CAPACITORS 


In Wide Range 
Of Needed Values 
For Critical Applications 


- 


Now you can select Sprague Styra 
con “B" capacitors in the most 
needed voltage, capacitance, and tol 
erance values for those critical ap 
plications in analog and digital com 
puters, precision Uming cifcults, ete 

Employing a specially processed 
polystyrene plastic film as the diele« 
tric, these capacitors have extremely 
high insulation resistance, freedom 
from dielectric absorption, extremely 
low power factor (or high Q), close 
capacitance tolerance, and unusually 
excellent capacitance stability. Tem 
perature coefficient of capacitance 
over the rated operating tempera 
ture range of 55°C to +85°C is 
100 ppm/°C and practically linear, 
and is independent of frequency 

Sprague Styracon “B" capacitors 
are also available in various me 
chanical configurations to meet ap- 
plication needs. All are hermeti- 
cally sealed in metal cases 

Write for Engineering Bulletin 
250A, available on letterhead request 
to the Technical Literature Section, 
Sprague Electric Company, 35 Mar- 
shall Street, North Adams, Mass 


114P1035282 
11471035682 
114P10452S2 | 11471042282 
114P10456S2 | 114P1032682 


iP 111P1G 
111P3) 111P3G 
111P2) 111°2G 
111P4) 111846 


World's Largest Capacitor Manufacturer 


ST 











PARABOLIC 
ANTENNAS 


he WR Lav 


Designed and developed by Gabriel to meet or surpass civilian 


and military specifications for K-band operation, these parabolic 


antennas are produced with dish diameters of one, two, three, and 


lour feet 


modified Gabriel 
that has 


band, The 


Precision reflectors are illuminated by a 


wave-guide feed the same Gabriel design received 


7TOOO0-mce 


input flange of this feed is suitable for use in pressurized 


universal commercial relay 


UG-419/1 


SYSLCINS 


recognition in the 


[hree- or four-point adjustable mounting is standard, 


© Frequency coverage 12,700 to 13,200 me. 
© VSWR 


® Each antenna can be spot-tuned to a 


less than 1.3:1 through entire range 


specific Jrequency, at slight additional cost. 


Large orders for K-band antennas can be filled quickly; the 


two-foot and three-foot sizes are available for shipment from stock. 


For analysis of your antenna or microwave problems, 
write us or telephone Needham 3-0005 (through Boston). 


Td 
ie 


GABRIEL ELECTRONICS DIVISION 


a, JABRIEL COMPANY Needham Height 14 Massachuset 


For additional information on all items on this page, use post card on last page 





NEW PRODUCTS continued 


R-C and L networks in a 


init are hermetically sealed to with- 


pluge-i 


environmental and 
Built to cus- 


stand extreme 
vibration conditions. 
tomer specification and matched to 
as Close as 0.01 percent these encap- 


sulated pac kages save valuable 
chassis space. The illustrated plug 
in contains precision wire-wound 
resistors and polystyrene capacitors 
aged and matched to within 7 parts 
The 


built-in oven maintains a tempera 


ture of 75 C, 


per million of each othe 





EXPERIMENTAL KIT 


for designers’ use 


JFD MFG. Co., INC., 
Brooklyn 4, 
perimental kit, 


6101 16th Ave., 
N. Y. An engineer’s ex- 
model PK-10 
10 of the com 


fea- 
tures a selection of 
variable trimmer 


pany’s piston 


capacitors, with pertinent data for 
each capacitor, The kit was designed 
for the experimenter and designer 
in radar, radio, tv, communications, 


microwave transmission, automa- 


iided missiles. The capa 
fused 
offer uch 


matched 


tion and pg 


citors have quartz or glass 


dielectrics and charac 
teristics as: temperature 
coefficients, incremental adjustment 


of capacitance for highly critical 
tuning, freedom from microphonics, 
backlash and 


resistivity. 


no tuning absolute 


surface 


S-W DETECTOR 


small package, low-cost unit 


POLYTECHNIC RESEARCH & DEVELOP 
MENT Co., INC., 202 Tillary St., 
N. Y. Type 219 stand 
detector was designed to 
and bulky slot 


Brooklyn 1, 
ing wave 
supel ede 


expensi ve 
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Now! For AMP Taper Pin Connectors 


COMPRESSIOr 
4 | HEADERS” 


a 


—_— 
a 


—N 

y Type 90 GS/60W-AMP /S 

— Compression Header, avail- 
able with from 8 to 14 ter 
minals, shown four time 
actual size" sess 


..- Offering fast 
connect and disconnect, 
speedy assembly and 
positive connections 
without soldering! 


Available 


IN COMPRESSION HEADERS AND PRACTICALLY 
ALL STANDARD E-I SINGLE TERMINAL EYELETS — 


E-I offers single and multiple terminal type compression 
headers and practically every standard E-I single terminal 
compression eyelet for use with Type 78 AMP connectors*. 
For recommendations on specific sealed terminal applications, 
consult an E-I sales engineer, today! 


a —-z! 4 v3 


(Actual 


DAS/60W-AMP/S FAS/60W-AMP/S CCAS/60W-AMP/S ABAS/60W-AMP/S : - _ 
COMPRESSION TYPE COMPRESSION TYPE COMPRESSION TYPE COMPRESSION TYPE 90GS/650W-AMP/S-14A 
(Actual Size) (Actual Size) (Actual Size) (Actual Size) COMPRESSION TYPE 


| ) vA 
e 7 | © IK y} 
‘~ = 


PATENTS PENDING ~ é : ; 
ALL RIGHTS RESERVED *Products of Aircraft-Marine Products, Inc. of Harrisburg, Pa. 


a 


Vivision of linprerer Elechont Caaprration . ELECTRICAL INDUSTRIES 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 





NEW PRODUCTS continued 


ted ections in the 100 to 1,000-me 
range. It is the small package, low 
cost solution for making impedance 
measurements easily and accurately 
in this region. By connecting the 


A typical 


output to a vswr indicator, such as 
A, W. HAYDON INTERVALOMETER the PRD type 277, vswr may be 
which supplies precision pulses read directly on the indicator meter. 

as shown on Chart below. No special detection equipment is 
required. The reflection coefficient 


angle is easily determined merely 
00 Wiessents by rotating the top drum dial to a 
pas minimum indication on the meter 


Starting : and reading the angle on the dial 
Petes one directly in electrical degrees No 
Timung 


calculations are required. The probe 
Pulses 4 , 


Starting inate and crystal detector are self 
Pulses CERIN tained, Price of the unit i 


I ming 
Pulses 


Starting 
Pulses 


THREE TYPES OF OPERATION 


The operator adjusts a selector switch to determine the type of operation. 


OPTION #1, When a starting pulse of 100 Milliseconds is applied, this 
Intervalometer starts up and energizes 15 Pulsing Circuits at 50 Milli- 
second intervals. Each circuit is on for 30 Milliseconds. At the end 
of the period, the unit automatically resets to the starting position. 


OPTION #2, When a starting Pulse of 100 Milliseconds is applied, this 
Intervalome@ter starts up and energizes 6 Pulsing Circuits, then shuts 
down, When the next starting pulse is applied, the balance of 9 pulsing 
Circuits ate energized, The unit then resets to the starting position. 
OPTION #3, When Ist starting Pulse is applied 5 Pulsing Circuits are 
energized, When 2nd starting Pulse is applied next 5 circuits are 


energized, When 3rd starting Pulse is applied next 5 circuits are en- 
ergized. 


Write jor General CATALOG or Submit Detailed Problem Statement. 


A. W-HAYDON Company CERAMIC CAPACITOR 


235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT is uhf subminiature type 


MUCON CorP., 9 St. Francis St., 


Design and Manufacture of Electro-Mechanical Timing Devices ; i ‘ ; 
Newark 5, N. J. In a new stand-off 
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INTEGRATED 


ELECTRONICS 


THE IMAGINATION FOR RESEARCH PLUS THE SKILLS FOR PRODUCTION 


Hoffman Laboratories maintains a highly specialized group of engineers 

whose entire efforts are devoted to the complex problem of developing 

and producing specialized tactical test equipment for airborne navigation radar, 
fire control, missile guidance systems, and other advanced electronic gear. 

lo meet the high standards of quality and reliability set by Hoffman Laboratories, 
this test equipment group is an integral part of the engineering staff 


For the past 13 years Hoffman Laboratories has been successfully solving 
advanced design and development problems in electronics. 

During this time Hoffman Laboratories has never undertaken a development 
program that has not successfully gone into production. 


Write the Sales Department for free booklet. 


Radar, Navigational Gear 

Missile Guidance & Control Systems 
Noise Reduction 

Countermeasures (ECM) 


Computers 
Communications Challenging opportunities for outstanding engineers to work in an atmosphere of creative engineering 


Iransistor Application Write Director of Engineering, Hoffman Laboratories, Inc., 3761 S. Hill St., Los Angeles 7, California 
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Send; 


‘Fred Conk 


RELIABLE ELECTRON TUBES 


Full Wave 
Rectifier 


Full Wave 
Rectifier 


Full Wave 
Rectifier 


Full Wave 
Rectifier 


Full Wave 
Rectifier 


Beam Power 
Amplifier 


Beam Power 
Amplifier 


Double 9-Pin 
Triode Miniature 


Miniature 


Ww 


With electronic controls taking over more 
and more operational functions in military 
and industrial applications, it is becoming 
increasingly important that the electron 
tubes used be dependable under extremely 
severe conditions, This applies particularly 
to installations in aircraft where tubes must 
operate reliably at high altitudes, while 
subjected to continuous vibration, varying 
voltages and frequent shock. Because of 
their advanced design and construction .. . 
born of never-ceasing research and special 
production skills ... Bendix Red Bank Reli- 
able Electron Tubes have the dependability 
necessary to meet these severe operating 
conditions. You can depend on our long, 
specialized experience to give you the right 
answer ... for all types of regular as well as 
special-purpose tube applications. Tubes can 
be supplied to both commercial and military 
specifications. Call on us for full details. 


Manviacturers of Special-Purpose Electron Tubes, Inverters, 
Dynamotors, AC-DC Generators, Voltage Regulators and 
Fractional H.P. DC Motors 


TYPICAL OPERATING CONDITIONS 


Plate Voltaye 


Per Plate M.A. Load 


1-9 


9-Pin 
Miniature 


AV/IATIO 


CORPORATION 


EATONTOWN, N. J. 


West Coast Sales ond Service 
117 €. Providencia Ave., Burbank, Calif 


Export Sales: Bendix International Division, 
@ “205 East 42nd St., New York 17, N. Y. 


Canadian Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P. Q. 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS continued 
design, the style S-4 uhf subminia- 
ture ceramic capacitor withstands 
greater shock and stress, and can 
be more easily installed. It is read 
ily assembled to the chassis with a 

in. hex socket wrench which fits 
the tin-plated j-in. hex brass base 
The terminal contains an elongated 
hole to accommodate more than one 
Overall height is 
with 4-40 4 in. deep 
female mounting hole. A range of 


wire. approxl- 


mately in 


values from 3 pyf to 3,300 pyuf can 
be obtained depending on the type 
of ceramic material required for the 
sulletin E-1 gives fur- 
ther information. 


application. 


TERMINAL INSERTER 
for printed circuit boards 


MALCO TOOL AND MFc. Co., 4025 W. 
Lake St., Chicago 24, Ill. An auto- 
matic machine makes it possible to 


insert almost any number of ter- 


minals into a printed circuit board 


in two stages within a 38-second 


cycle. Insertion is accomplished 


simultaneously in any symmetrical 


or nonsymmetrical pattern. Since 


the terminals or pins are self retain- 
ing, they will not vibrate loose dur- 


ing additional assembly or other 


operations prior to permanent 


soldering. Operation is completely 


automatic. Terminals or pins in 


chain form are fed from two reels 
simultaneously through the die into 
board 


the printed circuit feeding 


mechanism. The machine can be 


engineered to meet any particular 


application or production require- 


ment, in accordance with specifica- 


tions as requested. Bulletin 551, 
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SUB-MINIATURE 


CAVITIES 


2750-3000 mc 


a POL ARAD PEAK 
TUNING POWER 
AbJUST AbJUST 


SPECIFICATIONS: 


as 
a ald 


tO Grid Pulsed CELT. 0-4,000 PPS 
CPP-1 Plate Pulsed 00 watts peak 0-1500 PPS 
CCW-l CW Bhs 


Tuning Range Pak) ee 
FEATURES: z mh 0.75 re 1 

Rise Time re 

CT CUE La 0.02 mc/'C 


CONSULT US ON YOUR APPLICATIONS 
POLARAD 


THROUGHOUT THE C/ UNTA 


REPRESENTATIVES + Albuquerque « Atlanta + Baltimore + 
Philadelphia « San Francisco « Seattle * St. Paul « 
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Offering all the advantages of 
sheet metal construction, Ace's 
new galvanized sheet metal en- 
closure is easily erected — ideal 
for use indoors or out — readily 
weather-proofed for any climate 

safely transported assembled 
or disassembled — ideally suited 
for mobile units—constructed to 
take a real beating in the toughest 
kind of service. 

Furthermore, you get top at- 
tenuation across the entire fre- 


Ty, the lowest 


_ price ever 


quency range, typical of all Ace 
shielded enclosures. See curve 
below. 

This new low priced en- 
closure uses the famous patented 
Lindsay Structure, with solid 
24 gauge galvanized steel panels 
fastened to rigid steel channels 
forming leak-proof seams, Serv- 
ice entrances can be provided 
to meet every need, from power 
and water to forced air ventila- 
tion or air conditioning systems. 


Write for new catalog 


which contains performance and construction data on 
every type of ACE Shielded Enclosure. 


. 


3644 North Lawrence Street .« 


PA ad vaio tt 


Petey + 


10 
**touencr ame) 


Philadelphia 40, Pennsylvania 


NEW PRODUCTS (continued 


now available, gives further infor- 
mation. 


NETWORK 


provides pulse formations 


ESC Corp., 534 Bergen’ Blvd., 
*alisades Park, N. J. Model No. 
21-19 network provides pulse forma- 
tions from 0.25 psec to 2.0 psec in 
width by three miniature toggle 
switches. Circuit is arranged to 
provide a residual pulse width of 
0.25 usec at all times. Other features 
of the compact delay network in- 
clude an impedance of 200 ohms 
©10 percent with a 3%35-percent 
maximum attenuation for 2.0 -ysec 
delay of the reflected pulse. Each 
delay network is potted in epoxy 
resin and enclosed in an hermetically 
sealed case. The entire assembly is 
further enclosed in a dust-proof 
case and is finished in accordance 
with MIL-T-945A salt spray and 
humidity conditions. Glass com- 
pression type terminals are pro- 
vided for all connections. 


GENERATOR 


produces square waves 


THE SOLARTRON ELECTRONIC GROUP 
LTp., Thames Ditton, Surrey, Eng- 
land. Model GO.511 generator pro- 
duces square waves at 1 me, 100 ke, 
10 ke and 50 cps; the rise time of 
the 1-mc signal being between 30 
and 40 psec, and the fall time less 
than 25 psec. At the other output 
frequencies the rise and fall time is 
in the same ratio (1:40) to the 
signal frequency. The 10-ke and 
100-ke square waves have rise times 
which are ideally suitable for the 
adjustment of feedback amplifiers 
The generator provides a constant 
output of 10 v across 75 ohms load, 
and at 50 cycles only, a continuously 
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Order NRC Diffusion Pumps For... 


.-»- RELIABILITY 
---LOW COST OPERATION 


RATING SPECIFICATIONS 


Max 
Oper Pumping Fluid Water Re 
Pressure AF Fore Recommended Fore Pump Fluid Capacity quirement 
Model se mm Hg ( Pressure Capacity Model Narcoil # 


DIFFUSION PUMPS 

H.2-P 7( 14/ 18 5 6.%, NRC 4So0r4D 40 
H.4-P 300 637 25 7c.f.m. NRC6Sor6D0 40 
H.4-SP 300 637 ] 25 7¢ NRC 6Sor6D 40 
H-6-P 730 1550 20 30 c.f. NRC 30S or 30M 40 
H-10-P 1700 $600 10 50 c.f. NRC 100Sor 1OOM or 30M 40 
H-16-P 5000 10600 0.3 100 c.f. NRC 100Sor 100D 40 


BOOSTER PUMPS 
B. 8.5) é 20 le.f.m. 
B-2 72 53 1.0 8c.f.m. 
f 
f. 


NRC 2Sor 2D 10 25 
NRC 15S 10 175 
m. NRC 15S 10 375 
m. NRC 1005S 10 11360 


(3 gal) 


NRC 100S or 30S 10 1000 


B-4 2270 * 1.45 12¢ 
B.-¢ 52 1] 2 90 100¢ 


H-10-P 2000 ) 28 50 c.f.m. 
GLASS PUMPS 
G-2-M 28 8x10~-"(3) 50 3c.f.m. NRC4So0r4D He 100 


(1) lon gauge measurements (total pressure) (3) With liqu 
(2) Incl. std. flanges except B-1 (4) tnel 


Check the high throughput, high forepressure 


pump oils which resist breakdown and oxidization 


tolerance, low blank-off and other perform- 


... Jets are virtually self-cleaning o small ap 


ance specifications in the table above, and orien to ent detaed 
then consider: You can rely on NRC PER- 
FORMANCE-PROVED pumps to meet these 


specifications day after day because: 


... '"Cast-in"” heaters give exceptional life are 


readily accessible for cleaning 


... Stainless-steel bodies stay clean do not rust 


... Performance is unaffected by normal variations 


ELECTRONICS 


in line voltage and cooling water characteristics. 


... Heavy aluminum self-centering jets are hard to 


damage — jet spacing is not critical. 


... Pumps are designed to operate with rugged 


CUT DIFFUSION 
PUMPING COSTS 
with 


NARCOIL 40 


NEW Reduced Cost 
$385° Per Gal. 


2 Unequalled in its combination of 
stability and low blank-off 


EQUIPMENT 
CORPORATION 


.. « Backstreaming is minimized 


..» NRC glass mercury vapor pumps are assembled 
on a production basis to assure reproducible perform 
ance, interchangeability of components, easy disas 


sembly for cleaning. 


NARESCO EQUIPMENT CORPORATION 


Subsidiary of NATIONAL RESEARCH RPORA 
Dept 49. Cha ot St, Newt 


SALES OFPICES: Boston, Chicago, Cleveland, Houston, Los Angeles, New York, Polo Alto, P del 
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earfott 





3" VERTICAL 
TT 


CHARACTERISTICS 


Jegree * freedow 


Unsurpassed 


IN PERFORMANCE 


14 n roll 82° in pitch 


Repeatability to established vertic 


15 Minute x {'A ne angle 


Free drift rate 


Unequalled | °-- "mom 
IN COMPACTNESS «22: mamta, WY hate ton 


Only Keartott can offer a Mintature Vertical gyro with big gyro 
Performance Completely self contained, this gyro require Vo 
/ vlernal Erection Implifies 
within the gyro, directly associated with the torquer motors, pro 


11.8 volts, 40 ycles 


\ yvravity sensitive eiectrolytic des 


vides the nec ary vertical reference 
Hermetically Sealed, tiled with a dry, inert gas. Satisfies the requir 
ments of MIL-b-5272 as regards shock test (Procedure I1) humidity, 


alt spray, fungus resistance, rain, sand, dust, immer 


on a j 
explosion prool 

This gyro duplicates the performance of the Keartott T2108 seri 
in 4 the volume and weight 





KEARFOTT COMPONENTS INCLUDE- 


(;vros, Servo Motor , o»¥nch 
Servo and Magnet \r plif I 
lachometer Generators, Hermeti 
Rotary Seal \ircraft Navig | 
can ther high acura Caryo 
I hanical, electrical a tron 
component 


Engineers: Many opportunities in the 
ibove field of Please write fe 
letails todas 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, lil. South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif 


For additional information on all items on this 
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variable output from 0 to 18 v across 


an impedance of not le than 2,000 
onn The output pul mav Db 
reduced in amplitude b the e> 
ternal use of a Solartron 75-ohm 


60-db attenuator, or may be dif 
ferentiated in the normal manne 
Vy connecting a resistance-capac! 
: . aia 
work acro ne (¢o-onm 


put terminals 





WIDE-RANGE BRIDG 


for production line and lab 


WATERS MFc., INC., 4 Gordon St., 
Waltham 54, Mass. A new 
vide-range incremental-inductance 
bridge will measure from 0 to 5, 
and 5 to 180 henry at any fre 

quency from 60 to 1,000 cps. Com 
pletely versatile in its use to meas 
ire small choke coils, toroids, relay 
coils, audio filter coils and similar 
applications, it permits independent 
variation of a-c voltage from 0 to 
135 rms, and d-c from 1 to 500 ma 
Che test inductor resistance may be 
ip to 750 ohms at 500 ma. Rugygedly 
built, it provides for fast accurate 
measurements on production line 

and its 3-percent accuracy makes it 


30 suitable for lab use 


TUBULAR CAPACITOR 

for _55 Cto +-100C operation 
CORNELL-DUBILIER ELECTRIC CORP 
South Plainfield, N. J. The Tiger 
Cub type MGT paper dielectric 


ELECTRONICS 
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For High Q ante 
Capacitance Stabilift 


CP Plasticon Typ acitors are available with 


metal can containers in 22 capacities ranging trom 


0.1 mld at 1000 vde to 25 mid at 100 vde: and with 
tubular “Glass-mike containers in 22 capacitie 
from .001 mid at 1000 vde to 1.0 mld at 100 wei 


Rae itors designed and manutac- 

tured by Condenser Products Co., Di 

vision of New Haven Clock & Watch 

Co. are extensively used in calculators, 

computers, integrating circuits, elec 

tronic controls, sawtooth oscillators, and 

other equipment where stability and low dielectric loss are 


important. 


Natvar Styrollex film is used as the dielectric because it has all of 
the outstanding properties ol polystyrene, plus complete flexibil- 


ity due to bi-axial orientation during the manulacturing process. 


Il you need an insulating material with the desirable character- 
istics of polystyrene—plus flexibility it will pay you to investigate 
Natvar Styroflex. Ask for new data sheet ST-1, just oll the press. 


‘ie NATVAR CORPORATION 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


201 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 


Want more information? Use post card on last page 


ELECTRONICS September, 1955 


Natvar Products 


Varnished cambric—cloth and tape 
Varnished canves and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 
Varnished popers—rope and kraft 
Slot cell combinations, Aboglas(i) 


Vinyl coated — varnished —lacquered 
tubing and sleeving 


© Extruded vinyl tubing and tape 
© Styroflex() flexible polystyrene tape 


* Extruded identification markers 


Ask for Catalog No. 23 





HIGH VOLTAGE RESISTORS 
—UP TO 125,000 VOLTS! 


RESISTANCE VALUES TO 
1 MILLION MEGOHMS ! 


Widely renowned for stability and reliable performance, RPC's High Voltage 
resistors are successfully used as VT voltmeter multipliers; high resistance 
voltage dividers; bleeders in high voltage power circuits; corona resistors and 
standards of high resistance value. They are eminently suitable for use in tele- 
vision transmitters and receivers, cathode ray tube circuits, X-ray equipment, 
Van de Graff generators, electro-meter tube circuits, pulse circuits, dust precipi- 
tators, photo cell applications and high voltage circuit equipment. Leading 
laboratories, manufacturers and many government agencies specify RPC High 


Voltage Resistors. 


TYPE B. From 1 to 6'4 inches long; diame- 
ter “eto Ye inches. Voltages to 40 KV. 
High stability carbon coating on strong 
non-hygroscopic steatite rod. Very long 
effective resistor length in small space 
is due to application of coating as a helix 
on rod's surface. Thus, resistance coating 
of relatively low specific resistance pro- 
duces stable resistors of high resistance 
value. Ends of resistors permanently con- 
nected with silver contact coating. 


Type B resistors are readily mounted on 
panel or stand-off insulators. Can be 
assembled as tapped resistors and 
matched pairs. Temperature and voltage 
coefficients are low, 


TYPE D. Provide voltage rating up te 
125 KV and load capacity up to 90 Watts. 
From 64 to 18% inches in length. Made 
on steatite tubes and can be supplied 
with silver contact bands, band type 
terminals or lug ferrules. 


In both types, B and D, standard resistors 
tolerance is + 15%. Tolerances of + 10%, 
+5%, or +3% can be supplied. A 
tolerance of +2% can be supplied in 
matched pair resistors. 


Write for additional details and catalog. 


Hermetically sealed and encapsulated 
resistors available. For special assemblies, 
special types and sizes consult our Engi- 
neering Department. 


NEW PRODUCTS continued 


tubular capacitor is designed to 
operate effectively at temperatures 
from —55 C to +100 C. An external 
wax dip provides added moisture 
protection that will withstand 250 
hours of continuous exposure in 90- 
percent relative humidity at 40 C. 
The capacitors are available in 
capacitances from 0.001 yf to 1.0 pf 
in 6 voltage ranges from 100 to 
1,600 v d-c working. Low resistance 
lead wires are soldered to extended 
foils and held firmly in place by 
Polykane, the high temperature, 
nonmelting end fill 


N-P TESTER 


for semiconductors 


BAIRD ASSOCIATES, INC., 33 Univer- 
sity Road, Cambridge 38, Mass., has 
introduced a new test instrument 
for determining 7 or p type con- 
ductivity. Model JR1 is designed 
around a convenient thermoelectric 
probe constructed with spectro 
graphically pure graphite electrodes 
to minimize sample contamination 
Electrode heating is accomplished 
with a 110-v a-c heater, readily con 
trolled by accessible switches on 
the front panel of the tester. In 
operation, th ample under test is 
brought into contact with the elec- 
trode probes Direction of deflection 
of a compactly built, easily readable 
pointer-type galvanometer reveals 


conductivity type of the sample 


H-V TRANSFORMER 
using polystyrene 


LOWER TRANSFORMER CO., INC., 
Vulberry St.. Newark 5, N. 


RESISTANCE Propucts Co. 


914 South 13th Street Harrisburg, Penna. 
Makers of Resistors—High Megohm, High Voltage, High Frequency, Precision Wire Wound. 000 v d-c, using a voltage doubler 


circuit, up to 300 kv d-e in a full- 


lransformers up to 320 kv rms have 
ween built to deliver close to 1,000, 
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New C-D-F 
Plastic Spiral Tubing 
reduces unit costs, 
improves products 


Using C-D-F’s new Spiral Tubing is a way of saving money 
in buying electronic insulation without lowering the 
electrical and mechanical characteristics of the part required 
This special tubing is a high-strength plastic made from 
paper or vulcanized fibre that is spirally wound. It is avaal 
able in two basic forms in various grades 1} as plain 
untreated tubing. (2) as impregnated tubing containing 
various types of thermosetting insulating varnish 


BUY ONLY THE PROPERTIES YOU NEED 


Spiral Tubing can be used to replace rolled or molded 

laminated phenolic tubing in many cases. As the degree of 

moisture resistance and mechanical strength is established 

during the manufacturing process, you specify and 

buy only those properties required for the application 

D-F also offers complete designing, machining and 

assembly. You can get finished components, or random 

length tubing, with fast deliveries. Write for Technical 

C-O+F SPIRAL TUBING offers many advantages to the Folde T ST-53 and a: amp sles afte  ¢ hecking our cat: ules in 

cost-conscious design engineer and purchasing Sweet's Design File all the C-D-F sales engineer sted 

agent. It is low-cost, moisture-resistant, high- $ - re he can save you time a money immediate i with 
strength, and easy to fabricate. It has sufficiently -D-F Spiral Tubing! 


low dielectric loss properties and good dielectric 
strength for many applications Dui Fu / 


= CONTINENTAL ~-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY 


NEWARK 16, DELAWARE 


A VERY HARD TUBE is supplied in C-D-F Grade 6A. The parts THIN- WALL SPIRAL TUBING has good concentricity and is tough 


shown have maximum mechanical strength, lowest water Note thin wall construction, cleanness of machining, variety 


absorption rate under immersion conditions and most stable of shapes. C-D-F Spiral Tubing is easily machined, formed 


dielectric loss properties. Fine for bushings and cores punched. Made in many grades for special application 


NEW CONSTANT TORQUE TUBING for perme ibility tuning with HARD OR SOF T, square or rec tangular coil-form tubing is mince 


iron cores, features exact internal threading with three point for solenoid and transformer applications. Sides are straight 
suspension of the core to prevent binding no external with minimum gap in paper winding. Supplied in soft 


embossing to lower dielectric strength. Write for samples nished kraft, or hard, rigid tubing 


a 
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RATE OF CLIMB 


WITHOUT DELAY 


THE 'TRANS-SONICS*® VERTICAL SPEED 
TRANSDUCER provides 0 to «+5 volts output 
linearly proportional to vertical speed over its range 
of 425,000 ft./min. rate of climb or dive. 


The instrument has a delay of only 0.2 sec. at sea 
level and less than 2 sec. at 50,000 ft. 


There are no moving parts or linkages in the 
Vertical Speed ‘Transducer. It is designed for rugged 
service aboard aircraft and missiles. 


Remote dial indicators for pilot’s display are 
available. 


Request technical data on the Trans-Sonics Vertical Speed Transducer. 


For Transducers see Trans-Sonics 


TRANS-SONICS, INC. 


5 FOREST STREET, BEDFORD, MASS. 





NEW PRODUCTS continued 


wave bridge, resistive load or up to 
100 kv d-c capacitive load. Input 
can be 115 v to 230 v or any input 
voltage at any frequencies from 25 
to 3,200 eps, depending upon indi 
vidual design, which allows for leak- 
age inductances and distributed 
capacitances factors as function of 
input frequency. Illustrated is a 55 
kv rms transformer capable of de 
livering 150 kv d-c at 0.1 ampere 
in a voltage doubler or 50 ky d-c at 


0.3 ampere continuous duty 





MICROWAVE 
OSCILLATOR 
is ultrastable 


LABORATORY FOR ELECTRONICS, INC., 
75 Pitts St., Boston 14, Mass. Fea 
turing an automatic stabilization 
indicator, a new mode] in the line 
of stabilized microwave oscillators 
has just been announced. Model 814 
is a frequency generator in the X- 
band region which makes use of a 
discriminator and feedback loop to 
secure short term stabilization in 
the order of 5 parts per hundred 
million, It also features simplified 
tuning which makes it possible fo 
inexperienced personnel to use the 
instrument in routine testing. The 
tuning dial is calibrated to read 
directly in frequency. The tuning 
range of the oscillator is from 8,500 
mc to 10,000 me. 


METALLURGICAL WIRES 
for semiconductors 


SECON METALS CorpP., 7 Intervale 
St., White Plains, N. Y., has intro- 
duced several new metallurgical 
wire products specifically researched 
and developed for application in 
the fields of semiconductors, trans- 
istors, diodes and crystals. The 


products include gold and aluminum 
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High Power 
Modulotor 
Type No 


ipa ib yeep 


Custom Electronic lorypooneniie- 


MODULATORS 


for 
MAGNETRONS and KLYSTRONS 


When industry and experimental laboratories need special instruments, designed 
and built to the highest standards of precision performance and at lowest cost, 
they turn to FXR for proved dependability. A good example of close integration 
between FXR engineering design and production, typified in the illustration, shows 
an electromechanical engineer working on a design change to accommodate a 
customer's special requirements. Got a desiqn problem? Try FXR first! 


of op: 


"z 


BLL gee Pe 


~~ 


-@ 


aid 
’ 
HL 4 2 
14 } 


MEGAWATT 


UNIT § ONE 
Type Z821A 4 MEGAWATT 


os UNIT 
Type Z820A ! 625 
KILOWATT 


UNIT 
Type 2824A 


ety 
tga 


ie 


BASIC DESIGNS NOW AVAILABLE 


Voltage Current | Impedance | Duty Cycle Pulse Shape Input Weight Tubes 


(peak (peak (output- (maximum) (usec/pps) 60 CPS (ibs.) Operated 
kilovolts) plate- ohms) (®/volts) 
amperes) 


1,000 0.5/2000 190-250 4350, QK-349 
= 2.5/400 Soe RK 6249 
560 _ __2.0/200- 500 440.550 Qk -338 
3,330 10/1200 ‘ - ms 
ae 1800 GL.6625 
3,330 064 coded/300 SAL 39 
1,000 007 at 1.671600 90-7 6x2nd CK 
0.5/2000 2.0/250 
ee 5.0/100 ads 4 ali 
1,000 001 at 1.0/1000 6x2x3 2500 
0 5/2000 2.5/400 


at reduced 
power 


WE.5780 


Modulator Loads and Exhaust Ovens are also available 


i] \ "AR | er 
ja 


F-R MACHINE WORKS, Inc. 


ROUGH PLACE. WOO Di ° p OE. 





NEW PRODUCTS continued 


wires, whisker wires in base metals 

as well as hard platinum alloys, and 
Recent word in certain of our dignitaceous* monthly periodicals lead wires of a great variety such 
gives nick-of-timely surcease to those indefatigable oracles of Eras, as tinned copper wire or ribbon. 
New Eras and Vast New Eras; viz., largest machinery manufacturers 


have joined giants of electronics and given birth to a New Vast-New- 


Era. ¢ DS The Automatic Production of Llectronic Equipment 
AY ' 
Although as yet no printed material on specific applications is avail 


able to the lay public, no time should be lost in devising a suitably 


architiptic name for this Science which results from the wedding 
hotgun ») of Electronics and Automation 
Thus, the Sigma CONTEST, in which the modesty of the prizes is 


far exceeded by the wealth of satisfaction which will accrue to the 


winner from the knowledge of the importance of his contribution 





PLUG-IN AMPLIFIER : 
is chopper-stabilized 


| ELECTRO DEVELOPMENT ASSOCIATES, 

B | G S | G M A C O N T F S T | INc., 6403 Cary Drive, Austin, 
Texas. Model OS3 operational am- 

plifier is a chopper stabilized, 

miniaturized, plug-in type. Dimen- 


sions are 5+ in. « 54 in. * 18 in.; 

weight, 15 0z; gain, 4.5 « 10° open 

RULES loop. Power requirements are 6.5 

ma at +300 v d-c; 4.5 ma at —300 

1, Entry must include name for Electronics combined with Avtoma- Vv d-c; 0.94 ampere at 6.3 v, 60 
tion, and brief statement explaining reasons for choice. cycles. Input impedance is over 100 
Hints: Electromation® Elematics? Electauvtos? Mechelecs# megohms. Output is 50 v d-c to 

2. Judges agree to reach a final biased decision. Answers to +50 v d-c, —1 ma to +1 ma into 


- 
inquiries concerning individual entries cannot be guaranteed. a 50k load. 


All entries do become the property of Sigma Instruments, Inc. 
3. All entries must reach Boston by October |, 1955. 


4. Sigma Instruments, Inc., disclaims any liability resulting from pat- 


ent infringement, copyright violation or intra-industry squabbles. 


w 


lf you have a state law prohibiting this contest we suggest that 


you move 


PRIZES w PRIZES w PRIZES 


Grand Prize One Sigma Type 72 Relay complete with Data Sheet (Excel- 
lent mantelpiece ornament 


2nd Prize One Fisher-Pierce Photoelectronic Nitelighter (Start your col- 
& 


lection of people built antiques 





3rd, 4th and 5th Prizes One Sigma Type 26F Relay with 1 year sub- 
scription to POPULAR ELECTRONICS 


H ble M C , j ; 
— ention Certificate of Merit, suitable for framing, signed by OSCILLOSCOPES j 


Booby Prize Picture of our founder, in two new models 


"patent pending 


THE SOLARTRON ELECTRONIC GROUP 
fN) A LTp., Thames Ditton, Surrey, Eng- 
/ land. Models CD.518 and CD.568 ° 


oscilloscope give high brilliance 

J \ of trace and are fitted with rub- 

pa: ber masks to facilitate viewing 

SIGMA INSTRUMENTS, INC. The CD.518 has an internal time 
CONTEST HEADQUARTERS marker generator providing marker 


i ‘ 18200 . O-usee j srvale 
I31b Statler Building, Boston 16, Massachusetts pips at 1-ysec or 10-usec intervals 
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NAVIGATIONAL RADAR 


MAPPING RADAR 


specialized 
radar... 
TAIL-WARNING , 3 és ee 
RADAR Ak made 
by 
specialists 


RE 
diiniaisieaieacc PA ic 
| AIRBORNE 


RADAR 


* 


TERRAIN CLEARANCE 
RADAR 


Bendix-Pacific has the specialized engineering talents, the pro- 
duction facilities and the know-how to develop and build the 
exact radar for your requirements. 
The experience Bendix-Pacific has already acquired in devel 
oping many advanced types of radar equipment and systems 
offers you a plus value that can mean excellence in design and 
efficiency in manufacture for your systems projects. 
Let us place a qualified radar systems engineer at your service. 
He will be glad to visit you at your convenience. 


If you are a highly 


qualified radar engineer, PACIFIC DIVISION 


Bendix-Pacific offers you : 
Bendix Aviation Corporation 


an excellent future. NORTH HOLLYWOOD. CALIF 


Write for details. 


EAST COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C. ..5 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 
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NEW PR tinued 

nd a l-n é ive uibra 

tior facilit lr} marke? na 

NOW ma\ be adjusted readily vitn re 
® pect to the mal! nput trace li 

rder to accurate measure time 

UA interva and time base velocitie 
The CD.568 give 1 mc, 100 ke and 

10-ke ine-wave output \ loo 

leaf rforated catalos neet give 


POLYSTYRENE CAPACITORS complete specification 


hai Rs | 


AL At ae 








or G.I, or hette iM 
TAIL KG Time 
. 
Stability in 
ALORA 
PULSE FORMING 
Rae NETWORK 
meets military specs 
Kk, S. C. Corp., 534 Bergen Blvd., 
Palisades Park, N. J. The No. 11-54 
pulse forming network forms two 
Check these ().6-ysee pulses at 12-ohm impedance 
SLIT Cc e and 500-yv d-c working. The entire 
* |. R.-@ 25° C-10'? OHMS , init measures only 18 in. Lt in. 
*-Dielectric Absorption. .015 14 in 
* Dissipation Factor-.0002 
« Temp. Coeff.(-20° to 140° F ‘ | 
100 P.P.M. per °C F | 
Excellent for . ¥ 
Computer Integratior 
Test Equipment ; 
or Secondary Standards aa % a 
eading firms in 
ess Wileiranice MTT 
Teer 
Nn polystyrene capacitor ee 
im TAT Ce 
ULL ea 
LAB INSTRUMENT 
analyzes resistance 
THE KULJIAN CORP., 1200 N. Broad ’ 
Philadelphia 21, Pa. Model 
KED-15 resistance analyzer is ca 
pable of accurately measuring the 
tage coefficient of resistors ovel ‘ 
ariety of ranges from 1,000 ohm 


1,111 megohms to within 0.1 per 


be TA AAA A 
; 





| Bu bank, ( ite cent It Va lesigned to check such 
enaracterist a d~ resistance, 
temperature coefficient, and voltage 
efficier oft tol wccording 
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TAYLOR 


Laminated Plastics 
"=~ Vulcanized Fibre 


PHENOL — MELAMINE 


ee - 


Tips for designers 


~ 


Terminal strips for aircraft electronic 
equipment Grade GEC epoxy laminate, 
and of Grade 353 and Grade C phenol 
laminate . . . each chosen for properties to 
match the individual application. 


r 


Bottom of golf bag is made of Taylor 
Vulcanized Fibre . . . a tough, abrasion re 
sistant material readily formed to the de- 
sired shape. 


U 
Fuel line clamp for a fighter airplane's 
“pipeline” system is machined from Taylor 
fabric base laminate which has high me 
chanical strength and resists extreme tem 
perature and humidity 


Liners for circuit breakers are made 
of Taylor Vulcanized Fibre, whose arc 
resistant properties protect the breaker's 
molded base from the damaging effects of 
arcing at the breaker points. 


Dayley BDatsicating 
PAGEIERP ye tes 


Your production problems can 
often be simplified schedules 
safeguarded inventory head 
aches cured and overall costs 
reduced by having ‘Taylor fabri 
cate finished parts of vulcanized 
fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you 
Write to Taylor about your pe 


cific requirement 


ELECTRONICS 


September, 1955 


Shop Talk 


TAYLOR 


FIBRE co 


Plants in Norristown, Pa. and La Verne, Calif 


-SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Distributor breaker assembly uses Taylor XX laminated tubing for the contact arm bushing. This paper 


base laminate maintains high dielectric strength under humid conditions, has good dimensional stability 


and machines readily 


Design for performance and economy— 
with Taylor Phenol Laminates 


You can be sure of getting per 
formance to fit your product at a 
price to fit your budget, when you 
design with Taylor phenol lami 
nates. More than thirty different 
grades offer you a broad combina 
tion of electrical, physical and 
machining properties that cover a 
wide range of product applica- 
tions 


Included in this selection of mate 
rials are paper and fabric base 
grades. Notable among these is a 
family of hot punch laminates 

the new “300” series. Especially 
increasingly 
stringent demands of modern elec 


developed for the 


tronics, this series marks a new 
high in ease of fabrication and 
economy plus exceptional sta 


bility under all climatic conditions 


You'll find that Taylor laminates 


can lead to real economies in pro 
duction, through their excellent 
punching, staking and machining 
qualities. They come in forms 
that permit efficient production 
of varied shapes sheets 49” by 
19”, tubes and rods. And they’re 
a real bargain in_ performance, 
often giving you properties found 


only in premium-priced materials. 


Equally important, you’re always 
sure of quality. Taylor formulates 
its own resins manufactures 
its own special grades of paper 

all under the strictest laboratory 


control. 


Write today for a copy of the gen 
eral catalog on these and other 
Taylor materials. And ask a 
Taylor specialist to see you for a 
consultation on your specific ma 


terials selection problem 








. NEW PRODUCTS (continued 
Thompson's 


Magnetic : . . 
Amplifier capacity of 2 w can be determined 
down to as low as 0.0002 percent 





per v. The voltage across the meas- 


th 99 ; ; : 

How to “borrow ured resistance is continuously var- 
iable in 3 ranges from 0 to 500 v 
by a self-contained regulated power 


supply. Resistors can be readily 


a 

Thompson's measured with good sensitivity with 
Airborne Rotary - m . 
Selector Gattis voltages as low as 0.5 v. The unit 

measures 194 in. 11 in. 12 in. 

S 8 @ deep. 
f EJ | at te 
S @ f& qd C | QS 








‘ 
- . 
CORONA DETECTOR 
is safety type 
f, Th SUNSHINE SCIENTIFIC INSTRUMENT, 
rom ompson 1810 Grant Ave., Philadelphia 15, 
oe Pa. The detector illustrated deter- 
‘a mines the presence of corona in h-v 
: rotating apparatus. The unit con- 
st OR help in untangling knotty sists of a probe mounted on the 
electronics problems, many end of an insulating pole, a control 
manufacturers have learned to ‘‘count on unit and cables. It is connected to 
Thompson”. a standard oscilloscope for a visual 
ideas? To Thompson electronics engineers, corona reading. The equipment is 
no research, development or production prob- inexpensive, portable, safe and easy 
lem is ‘unsolvable’. Given the opportunity, to use, and can prevent damage, 
they'll come up with sound ideas to solve your shutdown and material spoilage. 
electronics problems. "Borrow" those ideas! Catalog No. 17 describes the instru- 
Facilities? Complete development and testing ment in detail, 
laboratories... plus the most modern 
production equipment... are available to 
Thompson's electronics engineering staff. 
"Borrow" these facilities! 
Experience? Thompson has had 53 years of 
successful problem-solving for the automo- 
tive, aircraft and general industries of 
America. The highly developed skills og 
and combined experience of the entire Thempsen 
Thompson organization are available to you Coaxial 
for all your electronics problems. “Borrow” Switches ‘i 





this experience! 





POTENTIOMETERS 
are high-resolution type 


Thompson Products DEJUR-Amsco Corp., 45-01 North- 
9 ern Blvd., Long Island City 1, N. Y. 
2196 CLARKWOOD RD., CLEVELAND 3, OHIO Series K-200 high resolution poten 
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Zar 2 MY, Accuracy « Dependability 


USE THESE ideal | TELEMETERING COMPONENTS 


IN STOCK FOR IMMEDIATE DELIVERY 


Send for further injormation and catalog 
FREED TRANSFORMER CO., INC. 


1722 Weirfield Street Brooklyn (Ridgewood) 27, New York 
ay 





FIRST REPORT 





NMYCALEX’ 


TELEMETERING TESTS 


1660 hours 


A Tate 


RU ee 


170 hours 
ol TROL operatior 


Mycalex 410 provides: 

e absolute dimensional and age stability 
@ imperviousness to moisture 

e precision dimensional tolerance control 
@ temperature endurance to 650°F. 


Write today: 

Mycalex Electronics Corporation 
Dept. 114 

P. 0. Box 311 

Clifton, N. J. 





MYCALEX ELECTRONICS CORPORATION 


Under exclusive license 
sth Gah) of the Mycalex Corporation 


' of America 
eee @* eeeerve eeee eee ee eee eee eee eeeereeeeeee eeeevraeeeee 
THE INSULATOR Executive Offices 


30 Rockefeller Plaza 
New York 20, N. Y. 
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NEW PRODUCTS continued 
tiometers are especially designed 
for low-torque, high-function-angle 
applications. These 2-in., ball-bear- 
ing potentiometers are completely 
enclosed and can be used as single or 
multiple ganged units. Any prac 
tical number of potentiometer sec- 
tions can be 
shaft by 


ganged on a single 
one-piece stainless-steel 
clamp rings. This arrangement pe 
mits precise phasing of each unit 


without 


disassembly and_ inde- 


pendently of other units. 





LOW-BAND ANTENNA 


for communications uses 


HERB KRECKMAN, 124 Greenwood 
Drive, Massapequa, N. Y. A new 
Kreco antenna announced recently 
is the low-band (25 to 50 mc) duo 
ground-plane styled after the tried 
and proven high-band version. This 
antenna model GP-830, is ruggedly 
constructed and easily mounted 

and fed with RG-8/U coaxial cable 





SAW BLADES 
are Radialloy-tipped 


RADIAL CUTTER MFG. Corp., 831 
“lizabeth 4, N. J. Exten- 
sive field testing in the field of 


Bond St., 


printed circuitry phenolics has en 


abled the manufacturer to develop 


a saw that takes naturally to tough 


September, 1955 — ELECTRONICS 





to simulate 
free space 
for 
microwave 
antenna 


Westinghouse 


uses the 


new 


ELECTRONICS 


September, 1955 Want more information? 


“free space’”’ room 


Westinghouse Electric Corporation 
oom which would simulate free space 


The McMillan 


with Westinghouse to fit this particular need 


s Air Arm Division in Baltimore, the problem was to produce 
onditions for microwave testing to be done in conjunction 
ymmental testing 


free space’ unit illustrated above was especially designed in 


a ‘modular unit’’ consisting of the individual structural-steel channels. or ribs 


rowave absorber panels. It was a simple job for Westinghouse workmen to form the 


int the panels 


n. McMillan Hair Mat type H 4 was used on the wall and cet ng panels for its light 
r panels utilized McMillan Plastic Foam Block, type B which can be walked on without 


performance. All absorbing materials were backed with copper stelding to prevent 


Panels were approximately 4 x2’ The omplete front section (right hand 


which includes the door, was mounted on roller casters to allow large equip 


‘modular’ principle, with whatever type m 


jutdoor use. Send tor cata 


6 


INDUSTRIAL CORPORATION 
26 BROWNVILLE AVENUE 


IPSWICH, MASSACHUSETTS 


Jse post cord on last page 



















SOLDERING 
PROBLEMS 


advancement 
in instrument 
design 


PORTABLE 
BENCH-TYPE 
INDUCTION 
SOLDERING 
UNIT CUTS 
ASSEMBLY 
costs... 


Simplifies 
improves and 


speeds up 


Model PM1 









component production 
Provides local heat to 
otherwise inaccessible spots = 
Sate and simple. Max. power input 775 
watts, 100 watts standby; 115 volts, 

x21%" « 18", 
weighs 150 ibs. Price $414.00, foot 


treadie extra. Complete data on request 


60 cycles. Measures 15%" 


marion electrical instrument co. 
Grenier Field, Manchester, N. H., U.S. A 


Manufacturers of Ruggedized and ‘Regular’ 


Panel Instruments and Related Products 
copyright 1966 M.£.1, Co 


marion meters 


VIBRATING 
REEDS 


100 TO 400 CPS 


Hi-0 


RESONANT RELAYS 
OSCILLATORS 
FILTERS 


100 
Q = 200 


Q= 400 


Plug-In 


RUGGEDIZED 
MINIATURIZED 
HERMETICALLY SEALED 


ZERO TEMPERATURE COEFFICIENT 
FOR INFORMATION WRITE TO 


Fy ; 7 7 l r : WILLTON TooL MF«G. Co., 9525 request 
DO mae ra rele Irving Park Road, Schiller Park, 

a hill eal tahiti Rabbi Ill. Manufacturers of electronic 
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NEW PRODUCTS (continued) 
cutting materials. The Radialloy- 
tipped saw blades are ideally suited 
for application in the electronics in- 
dustry since they provide fine chip- 
free cuts, close tolerance operation, 
smooth edges and production and 
maintenance economy. They are 
available in 6, 7, 8, 10, 12, 14, 16 
18-in. diameters with 30, 40, 
60, 72 and 80 teeth. An illustrated 
brochure 


and 


is available. 





CENTRIFUGAL BLOWER 
cools airborne equipment 

EASTERN AIR 
Central Ave., 
compact, 


DEVICES, INC., 397 
Dover, N. H. A new 
high velocity, subminia- 
ture centrifugal blower for cooling 
airborne electronic equipment has 
been announced, The unit is only 
24 in. long and weighs less than 6 
oz. Designed and tested for high 
altitude and high ambient opera- 
it meets all applicable MIL 
specifications. The new _ blower, 
available in either rotation and in 
single or double-ended models fea- 
tures a metal blower housing for 
compactness and maximum air de- 
livery. The housing can be rotated 
to any required position. These 
blowers deliver air at comparatively 
high velocity which is of great im- 
portance to efficient cooling of small 


objects. 


tion, 





WORK POSITIONER 
is small and. lightweight 





lortav 





















OPHAR 


~-- WAXES 
~-COMPOUNDs 


Zophar Waxes, resins and 
compounds to impregnate, 
dip, seal, embed, or pot elec- 
tronic and electrical equip- 
ment or components of all 
types; radio, television, etc. 
Cold flows from 100°F. to 
285°F. Special waxes non- 
cracking at 76°F. plain or 
fungicidal. Let us help you 
with your engineering prob- 
lems. 


For immediate service contact: 


L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Saunders, Chemical Laboratory 


Phone SOuth 8-0907 


ZOPHAR MILLS, inc. 
112-130 26th Street, 
Brooklyn 32, N. Y. 


Over 85% of the torque wrenches 
used in industry are 


Pair rey WRENCHES 


Read by ye Sound or Feel. 


s eins peat 


@ Practically Indestructible 
Ce ee ae 
eC 


eee ay 


in inch grams...inch 
Tun tLe 
Tie Te 


ounces, 


All sizes from ( 


Oe 


manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 


THIS 18 AUTOFAB, an automatic machine that assembles 
9.600 electronic circuits in a single working day. Designed, 
built and offered for sale by General Mills, Autofab assembles 


printed circuits (complete with practically all radio and TV 
components) at lower cost than ever before. Components can 


be attached at any angle and at any position on the base plate 


AUTOMATION? Consult a pioneer in the field 


Autofab is an outgrowth of General Mills’ 28 


years of experience in the design and production of 


automatic processing and packaging equipment. Our 
staff is thoroughly experienced in the theory and 
practice of automation; our complete facilities and a 
diversified staff of 2,000 enable us to carry entire 
projects from the research stage to final production 
in quantity. 


Autofab is a GMI trademark 


Job opportunities available for creative engineers, Work closely 


WHAT'S YOUR PROBLEM? Ceneral Mills can help you 
with research, design, development, production engineering and 
precision manufacturing in connection with e automation e 
bombing, navigation and missile control systems e industrial 
instrumentation and control e specialized precision instrumen 

tation e electro-mechanical computers e¢ remotely-controlled 
manipulators e fine-particle technology ¢ meteorological and 
high-altitude research 

JUST OFF THE PRESS is a new booklet deacribing the serv 

ices available to you at the Mechanical Division. An 8-page 
brochure with details of the Autofab machine is also available 
For either or both, address Dept. EL-4, Mechanical Division 
of General Mills, 1620 Central Avenue, Minneapolis 13, Minn 


with outstanding men on interesting project 


MECHANICAL Division or General Mills. Ine. 
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READ WHAT HAPPENED WHEN 
WE PUT OURSELVES IN THE 
WESTINGHOUSE TEST CHAMBER 


Both the Electronics and the Air Arm Divisions of the West- 
inghouse Electric Corporation are expanding. We need experi- 
enced electronic engineers for advanced design and development 
work . . . so we put ourselves in the “environmental test 
chamber’’ to see just what we have to offer the people we need 












We found that we have a professional atmosphere that is 
ideal for the engineer. We offer advanced study at company 
expense and merit promotions that assure a good future 


Our income and benefit advantages scored high on this test, 
too. Finally, there were many like the Westinghouse 
Patent Award Program, that make investigation of the current 


“extras,” 


openings worthwhile for all electronic engineers 


Openings exist in the fields of — 
COMMUNICATIONS BOMBER DEFENSE 

(Microwave) MISSILE GUIDANCE 
FIRE CONTROL FIELD ENGINEERING 
RADAR TECHNICAL WRITING 
COMPUTERS TEST EQUIPMENT 
INDUSTRIAL INDUCTION HEATING 


Send resume outlining education and experience to: 


Technical Director 

Dept. 241 

Westinghouse Electric Corporation 
2519 Wilkens Avenue 

Baltimore 3, Md. 


ILLUSTRATED BROCHURE 
WILL BE SENT TO 
ALL APPLICANTS. 


APPLY NOW- 


TO APPLY- 
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NEW PRODUCTS continued 


tubes, relays and controls, timing 
mechanisms and instruments will 
be interested in the Midget PowR- 
arm work positioner. It is 2 in. 
high, weighs 4 lb, and can support 
5 lb of work weight at a distance 
of 3 in. from the swivel center. The 
device enables a worker to rotate 
a given work unit freely in all three 
planes (including right side up and 
upside down) and to lock it in any 
desired position merely by moving 
the control lever. Thus the work 
piece is always held at the most con- 
venient angle of approach for each 
operation. 





PRINTED CIRCUIT 
enclosed by molding process 


INTERNATIONAL RESISTANCE Co., 401 
N. Broad St., Philadelphia 8, Pa. 
Type MCR printed electronic cir- 
cuit is completely enclosed by a 
molding process which transforms 
the entire assembly into a strong, 
compact unit and features improved 
moisture resistance and less change 
The units offer lower 
voltage coefficients, greater shelf- 
life stability and stable, improved 
temperature coefficients. They are 
available with round copper wire 
terminals and tab leads, 


on load life. 


GROMMETS 
are nonabrasive type 


SHAMBAN ENGINEERING Co., 11617 
W. Jefferson Blvd., Culver City, 
Calif. The 811154 one-piece grom- 
fabricated of KELON-T 
Designed for use in air- 


mets are 
(Teflon). 
craft and electronic applications to 
guide cables and conduits through 
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Continuous Coils 
Cut Production 
Costs 





TRUFLEX = Thermostat Metal Coils Over 
’ Mile Long in One Piece Simplify Fabrication 


and Reduce Costs in Thermal Element Manufacture 


The problem to obtain thermostat control indication or compensation, 





metal strip in a series of types having 
sufficiently 
trol and 


uniform dimensional con 
temperature response to be 
fabricated into finished parts on auto- 
matic machines 

The solution . Step 1 
ent quality of each type of 


the consist 
rRUFLEX 
tested quickly demonstrated that mass 
production by machine was fully prac 
tical for all t ypes 

Step General Plate Division then 
supplied the required long 
} feet in diameter with center hole 
to fit the 


‘ hine irbors 


types in 
coils 
customers automatic ma 
Each coil is a continuous 
piece 1800 feet long, by 0.040” thick 
and 0.250" wide 

These coils save the customer many 
dollar by minimizing idle 
time and eliminating costly 


machine 


\ 
\ 


waste of 
material in fabrication 


If your products require temperature 


METALS & CONTROLS CORPORATION 


the accurate performance and uniform 
high quality of TRUFLEx Thermostat 
Metals will save you mon: y too 

Here's why! General Plate Division 
uses advanced production methods, 
combining the best equipment available 
with years of manufacturing “know 
how”’, to insure positive consistence in 
thermal and mechanical performance of 
rRUFLEX Thermostat Metals 

General Plate Division will fabricate 
parts from TRUFLEX to meet the spe 
cific mechanical and electrical perform 
ince demands of your particular appli 
cations. Or, if you prefer to make your 
own parts, General Plate Division will 
supply TRUFLEX Thermostat Metal in 
strip to meet your specifications 

Write today for your copy of the new 
TRUFLEX ‘Thermostat Metal Catalog 
Engineering assistance available with- 
out obligation 


GENERAL PLATE DIVISION 


39 FOREST STREET, 


ELECTRONICS 
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ATTLEBORO, 
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GENERAL PLATE ELECTRICAL 
CONTACT KIT 
FOR LABORATORY 
AND DEVELOPMENT USE 


Kit Kil contains a wide aa 
wortment of silver rivet con 
tacts, Kit K12 has represen 
tative standard button con 
tacts. Also included are metal 
strips for fabrication of contact 
parts. These kite are available 


at nominal coat 





You can profit by using 


General Plate Composite Metals! 
a emp ow eames mien 
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low 


ae 
plus 


PERFORMANCE 









TIC, a leader in precision poten- 
tiometers, again sets the standard, 
New LIOS provides miniaturization 
for compact assemblies . . . with 
out sacrificing performance. 


Designed to meet stringent military 


specifications tested to MIL-E- 
5272A, Manufactured to extremely 
close mechanical tolerances pre- 


cision pilot . centerless ground 
shaft)... precision ball bearings. 
Made for high electrical accuracy. 
Type LIOS provides rugged con- 
struction . . . light weight. . . low 
torque . . . inherent stability 


and high resolution, 


Wide temperature and resistance 
ranges of miniature LIOS provide 
greater versatility. Extend its ap- 
plication in’ servo systems eal 
computers . . . control , . . tele- 
metering . . . and measurement 
systems, Check the LIOS features, 
Then write for free brochure. 


RRA MLD 


533 Main St., Acton, Mass., COlonial 3.7711 
West Coast Mail Address: P.0. Box 3941, North Hollywood, Calif., POpiar 5-8620 








NEW PRODUCTS continued 





bulkheads, they resist chemical ac- 
tion and heat. Natural slipperiness 


multiturn of KELON-T and smooth rounded 
p “ty 


edges minimize abrasion and extend 
service life of cables and conduits. 
They can be installed easily in blind 
or hard-to-reach locations from one 
side of a bulkhead. Useful tempera- 
tures range from 110 F to +300 





F, Grommets are available in a full 
range of diameters and will accom 
modate sheet thicknesses from 0,025 
in. to 0.125 in, 


NEW 


ULTRA-LINEAR 
RUGGED 
HIGH TEMPERATURE 





CHECK THESE 
FEATURES 


LINEARITY 
0.05% standard; 0.025%, special 
TEMPERATURE RANGE 
55 C. to 130 °C 
RESISTANCE RANGE 
1000 ohms to 100,000 ohms 


WEIGHT TRIMMERS 


1 ounce are '2 in. diameter 
TORQUE 
Starting .75 in. oz., Running .60 in. oz 





ACE ELECTRONIC ASSOCIATES, 125 
Rogers Ave., Somerville 44, Mass., 
announces Acetrim, a new line of 
subminiature wire-wound precision 
potentiometer trimmers. They fea- 
ture a diameter of in., resistance 
range from 10 ohms to 50,000 ohms, 
ambient temperature range from 
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Cross-section of armature shows BAKELITE Epoxy Resin forming 


dark area. Note how they have completely filled crevices 
between the finest wires. , 


Encapsulation with BAKELITE Epoxy Resin 


Ended Rejects and Returns! 


With Baketite Brand Epoxy Resin 
replacing conventional materials for in- 
sulating this 2 H.P. D.C. motor arma- 
ture, the manufacturer reports rejects 
and returns reduced to zero! It is a 
vital part of a compressor used in spe- 
cial military aircraft and operates at 
3,000 psi. and 2 cfm. 

The use of Baketire Epoxy Resin 
provided greater permanence of form 
higher impact strength, improved 
chemical and moisture resistance, and 
lower maintenance cost 


Despite 8000 RPM ind tempera- 


turer states that not a single insulation 


» 
. ma 
failure has been reported since encap- . 
sulation of this armature in BAKELITE K 
cia 
Epoxy Resin. , 


4 
a 


ye * 
BAKELITE * 
BRAND { 


EPOXY RESINS 


Several types of Baketire Epoxy 
Resins are available for potting and en 
capsulating techniques. Specially for 
mulated Baketite Epoxy hardeners 


provide a variety of viscosities and cur 


ing speeds to meet a wide variety of 
applications. You can pick the combi- “Ry 


nation with the best set of properties 


for your specific product. For detailed 


information and list of suppliers, write 


Armature encapsulate d by 
McCulloch Motors Corp., 


tures up to 400 deg. F 


the manufac- 


Dept. KJ-50., Los Angeles 45, Cal 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ([¥g 30 East 42nd Street, New York 17, N. Y. 


The term Bake.rre and the Trefoil Symbol are registered trade-marks of UCC 


ELECTRONICS — September, 1955 Want more information? Use post card on last page. 


301 





In the newest VA 





computers. 


BRUSH MAGNETIC HEADS 


help provide system i nagenpamagpr 


interlaced channels per inch 


flexibility — accuracy— high 
storage density 


IN DRUM MEMORY SYSTEMS... 
Several basic Brush multichannel 
and single channel heads (and their 
modifications) permit flexibility in 


° ° ee ime da Itimate in 
Magnetic Drum design. Low loss ma- 


precision-made multichannel 
. ° ° tery 
terials provide greater magnetic head 


efficiency. 


IN TAPE MEMORY SYSTEMS... 
Precision construction of Brush multi- 
channel heads with close tolerances 
on gap and track alignment permits 
greater pulse packing and closer track 
spacing. Equipment can be designed 
with increased storage capacity and 


Le PE eet ea a 
CC UC ee 


drum computers 


faster access with Brush heads 


For specifications on standard prod- 
ucts or designs to your requirements, 
write Brush Electronics Company, 
Dept. K-9A, 3405 Perkins Avenue, 
Cleveland 14, Ohio. BK- 1501 series—compact 


SL ee 
adjustment 


BRUSH ELECTRONICS 
COMPANY 


Division of 
Clevite Corporation 





Se ee ee eee 


ELECTRONICS 
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NEW PRODUCTS continved) 


55 to 125 C, a new type shaft lock 
and weight of only + oz. The case 
and threaded mounting bushing is 
precision machined, one-piece ano- 
dized aluminum for maximum heat 
dissipation. The shaft is centerless 
ground stainless steel with a 
threaded bushing; available with 
nonrotating lock or stops if re- 
quired 





VSWR INDICATOR 
with 100-cps bandwidth 


THE SOLARTRON ELECTRONIC GROUP 
LTD., Thames Ditton, Surrey, Eng- 
land. Model CA.512 vswr indicator 
is a compact sensitive amplifying 
detector unit for use in microwave 
instrumentation. An indication is 
given of standing wave direct value, 
or in terms of ratio or reflection co- 
efficient. The instrument is used in 
conjunction with a probe detector 
element which is moved in a slotted- 
line section of the waveguide under 
test. Indication is given on a clearly 
scaled 6-in. meter and there is 
coarse and fine adjustment of over- 
all sensitivity provided. Due to use 
of a selective amplifier in the in- 
strument there is an extremely low 
noise level on the detected signal, 
this enabling the maximum gain 
to be used without loss of accuracy 
in readings. 





CONNECTORS 


for printed circuits 

CANNON ELEcTRIC Co., 3207 Hum- 
boldt St., Los Angeles 31, Calif., has 
available five new connectors for 





MISSILE TEST EQUIPMENT For over 
ten years Farnsworth has participated in the 
design, development, and production of 
guidance and control systems and special 
test equipment for such missile programs as 
Terrier, Talos, Sparrow, and others. Numer- 
ous “‘firsts’ in this field have been accom 
plished as a result of contributions in the form 
of missile receivers, control systems, power 


supplies and complete system analyses 


1ATRON A charge-controlled cathode ray 

memory'’ tube permits operator -controllable 
image persistence from one millisecond up to 
several minutes duration. Unusually brilliant 
picture presentation at a brightness level of 
up to 10,000 footlamberts for projection 
purpose 


IMAGE CONVERTER TUBES Used in 
any application where it is necessary of 
desirable to ‘‘see in the dark.”” Convert an 
infrared image into a visible image. Applica 
tions: medical and biological research, hot 
body observation, temperature distribution 
crime detection, security, and photography 
INFRARED VIEWER This unique, com 
pact, easy to handle viewer is a valuable tool 
for crime detection, research and industrial 
ipplication. Observation of objects or scenes 
in the dark is easily accomplished when they 


are illuminated by infrared radiati 


PHOTOMULTIPLIER TUBES Respor 
sive in the near infrared spectrum featuring 
sensitivities as high as 50 amperes per lumen 
of incident radiation. Applications include 


photometric measurements for industrial and 


entific uses 


IMAGE DISSECTOR A phiiy versatie 
TV camera tube particularly well adapted for 
use as a Slide or fa inner. This tube 
can be constructed in a variety of types to 


meet * pe tal require me 


RADAR RANGE CALIBRATOR 
AN/UPM-11A A precision instrument in 


corporating bot! Radar and ‘“‘Beacor 
functio The equipment operates as a radar 
transponder in that pulsed 1-1 y ted into 
the equipment result i f retur 
e pulse g fed back fr the equip 
ment to the radar u i ca I 


PORTABLE CABLE TESTER Designed 


for testing all radio frequency cables that wi 


accommodate ‘ can be adapted to, type 
HN N of “BNC” connectors. It will 
supply a d-c voltage up to JOU voits pro 
vided the current dra negligible, and 


current surges of at least JU amperes peak 


into a load of 0.05 « at room temperature 
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FARNSWORTH ELECTRONICS COMPANY - FORT WAYNE, INDIANA 


a division of Internati 
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NEW PRODUCTS tinued 
HITEMP WIRES,INC. ra 


printed circuits. Ranging from 10, 
18, 22, 28 to 44 contacts, these fit- 
tings are made of Dupont Zytel 
molded insulation, with gold plated 
phosphor-bronze or beryllium-cop- 
per contacts. Flashovers are 2,000 \ 
and 2,500 v 60 cps a-c (rms), with 
a current rating of 5 amperes. 
Polarization is accomplished by de- 
leting one or more contacts, and in- 


g oO U FR Cc Ee FE oO rR serting a blanking stud in the va- 


cant cavity. Four connector types 
H 0 0 K UJ u have single contact rows, one double 
= . 
contact rows. Rivet-and-eyelet type 
A Bo D terminals are available. 


MAGNET WIRES 
for class ® service 


Hitemp Wires, Inc. specializes in the production 
and development of Teflon* insulated wires 
for high temperature application and 
miniaturization (class H service). All Teflon 
hook-up wire meets MIL-W-16878A (E & EE) 
Teflon magnet wire, manufactured to standard 
wire gauges, is available in single, heavy, triple 
and quadruple insulation thicknesses 


Being specialists in high temperature insulated TURNS RATIO BRI DGE 


wire, we can manufacture wire and cable for lab or production line 
to your specific requirements. Among these 


are 50, 70 and 93 ohm coaxial cables. SPECIFIC PrRopucTs, 14515 Dickens 


Throughout manufacture, Hitemp quality St., Sherman Oaks, Calif. Model 
engineered wires are subjected to the most rigid MC-127 turns ratio bridge is now 
tests and inspections to insure the closest 


available. An R-C type audio gen- 
tolerances before prompt shipment. . vI wr 


erator and amplifier are used t 


Let your nearest Hitemp sales engineer help you feed a bridge which has two un- 
with your high temperature wire problems today! 


known transformer windings in two 
NATIONAL REPRESENTATIVES legs. The ratio division resistors 


CANADA, ALA. GA., LA MO. & DEI TEXAS are in the third leg and balancing 
MISS. PA. VA WA So! W Goodman Conoral Power Equipment : : : } 7 } 
Aironic “e “ { 27W Biddle Mt 4515 Prentice Street oT > ‘Oa . . . > ° 17 
rome heeee A Ag E. p rrention SS decade resistor is in the fourth leg. 
Brightwaters, NY HL. & wis MICHIGAN ‘ > ‘idge ji fe ‘ 
NEW Venn GwewsERSEY welt SIS. Psy Output of the bridge is fed to a 
Par Distributor 2750 West North Ay 85 Lovise Ave 5 a ; pte 
240 Old Country Ré thccee ii” teablond Pek. Mics selective amplifier and to the vtvm 
Hick Gi NY ‘ 

T 5 TENN : ° . . ‘ 
connecticut ‘ona teaston hs. eaten Lanyon which operates the meter. A phas- 
hard 4 748 Washington Bidg 123 Brevard Court . ‘ - 

Washington 5, 0. Charlotte, N ( ing switch reverses connections to 
UPPER NEW YORK STATE ARIZ. BW MEX » » 
Philip L. Kirsh Russell Engineering transformer under test which 
223 Windemere Road 2140 Westwood Bivd 
ochester, N.Y Los Angeles 25, Ca 


ARK, (OWA, KAN MAINE, NH. MASS 
MO., NEB via 
White Supply ¢ Ward F Humphrey 
4343 Duncan Ave 13 East Plain St 


CALIF, & WASH oe isote Mi Conchituate, Ma testing. Read-out is direct from 


Standard Wve & Cable 

1440 Overland Ave KENTUCKY & OHIO export - 7“ . . an da : ‘ 
Soe daanite toih Geiteaner Comonay @aitibeall Trading decades in turns ratio. A high-low 
27) Post Mt Rm 91% 15 Ritchie Avenue 1505 Race St 


San Francisco, Ca Cincinnati, OF Phila. 2, Pa ratio switch changes decimal point 


® 


speeds testing operations when 
used for inspection or production 


on panel, A high-sensitivity 


iT E M P W i R E Ss ’ i N Cc. switch provides accurate adjust- 


26 WINDSOR AVE., MINEOLA, NEW YORK ment. Bridge ratio arms are accu- 


. 


tone Shrucialaldon Frgeh Jempuratia Sntubaliond” rate to +0.1 percent. Normal opera- 
/ 


7 ee Neilso alas ee ge 
*Du Ponts Trade Name for POLYTETRAFLUOROETHYLENE ion indicates a single turn in a 


“TEMPRITE”, TEFLON MAGNET WIRE thousand. 

“TEMPRITE-X, SPECIAL TEFLON MAGNET WIRE 

“TEMPRENE NON-RIGID”, FLEXIBLE TEFLON TUBING 

“TEMPREX TUBING”. TEFLON EXTRUDED TUBING 

" “, TEFLON HOOK-UP WIRE 

“TRMPREX”, TEFLON EXTRUDED HOOK-UP WIRE 

Ree ea ee nee tat cel tg gin 

" *, TEFLON SATURATED GLA 

“NEBROC ~ ", TEFLON GLASS FIBRE CORD, TAPE AND THREAD or insulation purposes 
Pht Ry OA nye Di ap FA wn Bas mig INDUSTRIAL TECTONICS, INC., Ann 
“THERMALON”, SILICONE MAGNET WIRE 


- Arbor, Mich 7 has available a series 
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Everyone Can Count on 


VEEDER-ROOT 


This Veeder-Root Reset Magnetic Counter (AC 
or DC) is actuated through electromagnets. And 
it may be connected in series with any device hav- 
ing a contact arrangement .. . like the specially 
designed Veeder-Root Electrical Contactor at the 
left, which insures positive operation of the 
counter, either in oscillation or connected directly 
to a revolving shaft . . . with the counter placed at 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


any distance from the machine or process on which 
the count is required. 

This is another one of the hundreds of Veeder- 
Root Standard and Special Counting and Com- 
puting Devices developed for every conceivable 
counting duty, in every field from atomics to 
electronics. 

What do you need to count? Just write: 


Chicago 6, tll. + New York 19,N.Y. + Greenville, S. C. 
Montreal 2, Canada + Dundee, Scotland 
Offices and Agents in Principal Cities 


“The Name that Counts” 
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BELL AIRCRAFT CORPORATION 
has 
Immediate Openings 
for 


ELECTRONICS ENGINEERS 


Electronics at Bell Aircraft includes the broad field of radio 
communication, wide-band amplifiers, pulse circuitry, com- 
puters, coders, decoders, subminiature components, special 
electronic indicators, remote-control systems, telemetry and 


instrumentation systems. 


@ RESEARCH and DEVELOPMENT ENGINEERS 
Electronic guidance, control, checkout and 
instrumentation systems for guided missiles 
and remotely controlled aircraft. Systems en- 
gineering 

@ MICROWAVE ENGINEER 
Research and development work on antennas 
and complex components. 

@ ELECTRONIC STANDARDS ENGINEER 
Evaluation of electronic component parts for 
guided missiles 

@ TRANSFORMER ENGINEER 


Design of special transformers and reactors 


Send complete resume to; Manager, Engineering Personnel 


Sel Ul 


CORPORATION 


POST OFFICE BOX 1 BUFFALO 6G, N.Y. 


NEW PRODUCTS (continued) 


of precision synthetic sapphire balls 
ranging in size from wz in. to @ in. 
diameter. Specific gravity is 3.98; 
melting point, 2,030 C; water ab- 
sorption, zero; and compressive 
strength, 300,000 psi. These sap- 
phire balls may be used in bearings 
to insulate the inner race from the 
outer race; in relays, where a roll- 
ing contact utilizes the hardness 
and insulating properties of the 
material; and in variable capacitors 
to insulate the rotor from the stator. 


SNAP-IN RECTIFIER 
speeds assembly time 


RADIO RECEPTOR Co., 240 Wythe 
Ave., Brooklyn, N. Y., has an- 
nounced a new snap-in type rectifier 
featuring a clip arrangement which 
does not require tools for assembly, 
speeds assembly time and com- 
pletely eliminates broken studs 
Known as a Qui-klip, it does not re 
quire special sockets for mounting, 
only needing two round holes to be 
snapped into place. In addition, 
solderless connectors are available 
for making electrical contact to the 
rectifier, 


INDUCTORS 


for r-f transmission uses 


ILLUMITRONIC ENGINEERING, 680 E 
Taylor, Sunnyvale, Calif. Two new 
design features incorporated into 
the construction of Air Dux induc- 
tors give them greater adaptability 
in meeting the engineering demands 
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There’s always INSTRUMENT News from 
SEE . . » These and many other MIDWESTERN 


Advanced Midwestern Instruments [| NS TRUMENTS 


1.8.A. and Product Engineering Shows 


BOOTHS 341-342 BOOTH 140 


MI 590 OSCILLOGRAPH — SPECIALLY 
DESIGNED FOR REMOTE CONTROL 


Every feature necessary for successful use 
as a flight-test instrument. This new 
design incorporates all the rugged de- 
pendability of previous models plus new 
features which provide possibilities for 
controlling the oscillograph from a re- 
mote location. 


MI 580 OSCILLOGRAPH — DEPENDABLE 
FOR FLIGHT-TEST ... FIELD . . . OR LABORATORY 


This model provides 14 channels of sep- 
arate data, observable on full-width view- 
ing screen while in operation, and re- 
corded at selected speeds ranging from 
VY, to 44% inches per second. Designed 
for flight-testing, field or laboratory 
applications. 


MI 435 BRIDGE BALANCE UNIT 
VERY SMALL... VERY VERSATILE 


The use of miniature precision com- 
ponents and rugged, aluminum alloy 
case combine to produce a general pur- 
pose instrument for laboratory or flight- 
test use. The smallest possible size, with 
versatility of operation and application; 
24 channels, plus automatic calibration, 
in a case 6” x 11” x 5-11/16". 


MI 581 OSCILLOGRAPH — EXTREMELY VERSATILE 
FOR USE UNDER MOST RUGGED CONDITIONS 


Similar to the 580 in basic design, this 
mode! includes many extra features with 
only a minimum increase in size. It also 
contains a No-Record Indicator, Burn- 
Out Indicators, Automatic Record Num- 
bering, Captive Fasteners, and Automatic 
Record-Length Control. 


MIDWESTERN INSTRUMENTS 


TULSA, OKLAHOMA 


io 
MIDWESTERN INSTRUMENTS 








NEW PRODUCTS continued 


PRINT #Y¥ SILK SCREEN—> 


ELECTRONIC. «= > 
CIRCUITS 
AUTOMATICALL 











/ ‘~ pie niet 4 


of r-f transmission equipment. Air 
Dux coils may be made with a 
change in the pitch of the winding 
for higher Q’s, also indenting of 
alternate turns may be utilized for 


DECORATOR PRESSES-SERIES B greater ease of tapping. The coils 





@ The Silk S alt Ra leal idel i are manufactured in various diam- 
wl screen eLnoc ee e acce e » . . . . 
wet atueer en, taber nes Hanon. ter Model eters from fractions of an inch to ‘ 
for preparing copper laminated plastic panels No B1224 | B1824 | 61836 ; on : 
prior to etching printed circuits. General Deco- | - - - several feet. They can be wound in 
rator Presses put printed circuits on an auto- Sheet any pitch, with any wire size and 
a ag agate th rg tol ym an auto- | sie | 13x25" | 19x25" | 19x37" 1 -daggn aber Mag : 
aoe o proc er asis. Bowed panels , evail finish, and with several available 
1e1C a ) vacuum. 4 ec ; 2 t . 
yv mr ine contact impression anc Speeds | 1500 1500 1500 mounting methods, to meet the 
accurate register give clean, sharp reproduction Up To per hr per hr per hr. : . , 
4 varied needs of the manufacturer. 


of fine lines. Controlled inking lays down a thick, 
uniform layer of resist, 


FAO) et wisaanci ano 
el « for high speed drying % SUPPLY COMPANY RECEIVER TUBES 
ORY! of inks, resists and Sime a straight-sided button-stem 


coatings by greatly accelerated evapo- 572 S. Division Avenue 
ration of solvents. Grand Rapids 3, Michigan 





GENERAL ELECTRIC Co., Schenectady 
5, N. Y. Straight-sided button-stem 
versions of two receiving type tubes 
have been added to the company’s 


* a 
ever 6 ore one i t iS line. The 5R4-GYA retains the 
ae same electrical characteristics as 
the 5R4-GY. However, in the T-12 
size bulb, the new tube is half an 


inch smaller in diameter than the 
ST-16 glass type bulb. The new 


















In this new broadband linear, 6L6-GB is about 4 in. shorter and 
Central Electronics, Inc., unveils 
several major advances. And for Sana a ; 
the meter proper C.E. chooses 6L6-GA and considerably smaller 
Burlington. Why Burlington? than the 6L6-G. Here also electrical 
First, because they combine quality 
with a reasonable price, Second, 
because they offer an illuminated 
instrument that can be re-lamped 
from the front, Wherever and how- 
ever you use electrical instruments, 
you'll probably find your best 
answer in Burlington stock or 
custom-made instruments, 


t in. smaller in diameter than the 


characteristics remain the same. 


Write for 
Catalog N! 





SIGNAL GENERATOR 
is crystal controlled 


DECADE INSTRUMENT Co., Box 153, 
Caldwell, N. J., has announced the 
Decalator mode] 100, a new crystal 
i hlta Nici ih. ee CUSTOM. BUILE.TO. SPECIFICATION | controlled signal generator from 


BURLINGTON INSTRUMENT CO. 


127 WN. Third St, Burlington, lowe —— 





eo 
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Vancouver,B. C 


San Francise 
Oakland 


Los Angeles ~ 
San Diego 


United Air Lines’ central 
ome §=—Main Line Airway —to 80 cities 


Connecting airlines 


All the nation 


is just next door 


when you ship by United Air Freight 


UL nited’s Main Line Airway follows the bustling busi- 
ness belt across the nation. No matter where you ship 
you are only a lew hours away sometimes merely 


minutes, from cities along this strategic route 


United can furnish fast connections, too, at any of 
these cities with other air carriers, truck lines and rail 
transportation to reach all sections of the country 
And United offers Reserved Space Air Freight on all 


flights 


through connecting airline agreement 


not only over its own routes but world-wide 


Speed, service unmatched by any other air carrier, 


convenience —these are among the money-saving 
benefits you get when you ship by United And 
remember, too, the great cargo power United offers 
There are more than 254 Mainliner®flights daily 


with air cargo on every one 


LO 


———UNITED— 


Learn the advantages of United Air Lines’ Air Freight Service —call the nearest 
United representative or write for free booklet, “Industry's Flying Partner.” 
Cargo Sales Dept. V9, United Air Lines, 5959 8. Cicero Avenue, Chicago. 
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“so Narda terminations 
can’t be burned out, eh?” 





ey 
Oo ye 


hat, 


Ys 


Of course, we mean microwave power. That’s our statement: within 
their designed frequencies, we don’t know anyone who has enough 
microwave power available to affect our line of terminations. 


People have tried, too! One correspondent tells us that he overloaded 
our Model 320 by 100%, putting 1000 watts average power into 
this termination which we rate at 500. 


Made of aluminum with fins for effective heat dissipation, these 
high power terminations cover the entire waveguide band with an 
average VSWR of only 1.05. Standard cover flanges are provided. 
Narda terminations may be pressurized for increased peak ratings. 


Write for our catalog describing the complete line of Narda microwave 
and uhf test equipment. We also like 
to apply our skills and considerable 
experience to unusual problems in 
microwave and uhf. Give us a call if 
you have a problem. 


the narda corporation 


160 HERRICKS RD., MINEOLA, N. Y.* PIONEER 6-4650 





COMPLETE INSTRUMENTATION FOR MICROWAVE AND UHF 


NEW PRODUCTS continued) 


10 ke to 1.5 me. Features include 
decade switching for rapid selection 
of desired frequency and perfect re- 
settability, multiscale meter and 
attenuator for wide-range output 
voltage, extremely high accuracy, 
dependability and ease of operation. 
Specifications include: steps, 1 ke in 
3 decades; interpolation, calibrated 
0 to 1 ke; accuracy, 100 cps; short 
term stability, +25 cps; harmonic 
content, 3 percent maximum; out- 
put, 3 v rms; attenuator, 3 v, 1 v, 
0.3 v, 0.1 v, 0.03 v, 0.01 v full seale; 

meter, calibrated 0 to 1 and 0 to 3 vy. 
Price is $995. 





DATA TRANSMITTER 
for telemetering systems 


WEST COAST ELECTRONICS Co., 5873 
W. Jefferson, Los Angeles, Calif. 
Model XT-1 telemetering transmit- 
ter is designed for higher powered 
data transmission in guided missile 
and aircraft telemetering systems. 
It accepts modulating signals be- 
tween 900 and 100,000 cycles. It 
provides 8-w power output; 215 to 
235-me frequency range: direct 
crystal control with a precision bet 
ter than 0.03 percent; 50-ohm out- 
put impedance; 150-ke deviation, 
frequency modulation; frequency 
response flat within +1 db; less 
than 1 percent harmonic distortion; 
50,000 ohms video input impedance. 
A bulletin giving further specifica 
tions, a typical application block 
diagram, and outline and mounting 
dimensions is available. 


TRANSFORMER KIT 

aids pulse circuit design 
SPRAGUE ELEcTrRIc Co., 35 Marshall 
St., North Adams, Mass. Pulse 
transformer kit, catalog No. 100Z1, 
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717 PRECISION VFO— 
Ready-to-Install ACCURACY and STABILITY 


Accuracy and stability — the two most important features in Oscillator 
performance —can now easily be incorporated into your high-performance design, 
cutting engineering time to a minimum. Whether your project is a transmitter, 
receiver, test equipment, frequency standard or others, Collins offers a 
ready-to-install Variable Frequency Oscillator known for its linear 
calibration and stable output. 


Outstanding Stability Frequency Ranges 


@ Average 24-hour stability under fixed-station conditions Available 
.003% or better 


@ Single-knob tuning with backlash of less than one cycle 70E-1 1.0-1.5 me 
in 20 ke through use of mechanical loading and precision 
ballbearing construction 70E-10 600-800 ke 


@ Frequency modulation less than 100 cps under 5 G's 
acceleration at 60 cycles. 


70E-12 1.955-2.955 mc 


Compact, ready-to-operate design. 7OE-15 2.0-3.0 me 


Linearity of calibration better than 1 ke throughout tuning 
range with multiple-turn tuning. 70E-20 1.65-2.05 me 


Sealed against atmospheric changes. 70E-21 300-400 ke 
Available in fundamental ranges from 300 ke to 4 mc. 
Individual models achieve up to 2 to | tuning ratio. 70E-25 2.0-4.0 me 


Uses standard power supply voltages. 7 
. . 70H-2 455-3.45 
Each unit 100% tested under lab conditions to rigid : o— 


specifications. 70H-3 1.5-3.0 me 
Ease of installation. 


For requirements other than the above ranges or for detailed specifications write to the Collins office nearest you 


COLLINS RADIO COMPANY Gi cevar rapivs, towa 


261 Madison Avenue, NEW YORK 16, NEW YORK 
1200 18th Street N.W., WASHINGTON, D.C. 
1930 Hi-Line Drive, DALLAS 2, TEXAS 

2700 W. Olive Avenue, BURBANK, CALIFORNIA 


COLLINS RADIO COMPANY OF CANADA, LTD, 
74 Sparks Street, OTTAWA, ONTARIO 
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NEW PRODUCTS continued) 


PRECISION 


ATTENUATION 


TO mv ITT na 


contains 5 laboratory-type pulse 
transformers especially chosen to 
cover a wide range of practical ap- 
plications, with primary inductance 
values from 0.5 mh to 50 mh, and 
turns ratios as high as 8 to 1. Each 
miniature transformer has multiple 
windings, permitting the engineer 
to easily select the characteristics 
best suited to his application 
whether in push-pull driving, block- 
ing oscillator, pulse gating, pulse 
amplifier or impedance matching 
circuits. 


Protected under Stoddart Patents 


six- position 


TURRET ATTENUATOR 
featuring PULL-TURN-«PUSH action 


FREQUENCY RANGE: de to 3000 me. 
CHARACTERISTIC IMPEDANCE: 50 ohms. 


CONNECTORS: Type “N” Coaxial female fit- 
tings each end 


AVAILABLE ATTENUATION: Any value from 
1 db to 60 db 


VSWR: 1.2 max., de to 3000 mc/s, values from 


10 to 60 db. As value decreases below 10 db, D-C SUPPLY 


VSWR increases to not over 1.5. with high resolution 
ACCURACY: * 0.5 db. 


POWER RATING: One watt sine wave power JOHN FLUKE MFG, Co., INC., 1111 
dissipation. W. Nickerson St., Seattle 99, Wash. 
Designed for instrument calibration 
work, the model 406 high resolution 


and 50 ohm COAXIAL TERMINATIONS | d-c supply has excellent stability. 


, Coarse, fine and vernier output con- 
This new group of pads and terminations features 


~ 
' 
! 
! 
1 
! . 
; the popular Type C and Type N connectors, and trols permit setting the output to 
{| permits any conceivable combination of the two within 2 mv of the value desired 
| styles. For example, the two connector types, either , ——_ e 

over the entire 560-v range. egula- 
! male or female, can be mounted on the same atten 7 r tl : . ; B R ef ile 
vator pad, with or without flanges, so that it may tion against 20-percent line voltage 
; serve os an adapter as well as an attenuator 
| Frequency range, impedance, attenvation, VSWR, . . . 
os 1 y 9 pedan 0.01 percent or 50 mv. Ripple is less 

accuracy and power rating are as designated 

: above. Send for free bulletin entitled “Measure- than 1 mv and short-term stability 
| 
L 


change or 100-ma load change is 


ment of RF Attenuation.’ is better than 0.01 percent. Aux- 


iliary outputs are 0 to 225 v bias 


and 6.3 v, 3 amperes a-c. Precision 
wire-wound resistors are used 


throughout in sampling circuits and 
STODDART AIRCRAFT RADIO Co., Inc. HRRttemennemccreeere 
ae eT Oe - ee ere ye oa re z mye portable unit has an illuminated 4}4- 
ey , i in. meter selectively switched to 


en | V aA 
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INSTANTANEOUS ELECTRONIC (type IE) 
For instantaneous correction and extremely close con- 
trol. Completely electronic. No moving parts. 


TUBELESS MAGNETIC (type TM) ELECTRO MECHANICAL (type EM) 
For unattended locations and critical uses where tube For large industrial loads or for applications requiring zero 
failure cannot be tolerated. waveform distortion and high efficiency. 


STABILINE 22° 


REGULATORS 


Here is a complete line of automatic voltage regulators 
designed with the application in mind . . . with operating 
characteristics that always equal or better the nameplate 
rating. 

Of special importance is the fact that STABILINE main- 
tains the root mean square voltage —- the voltage rating for 
which all electrical equipment is designed. Before you pur- 
chase automatic voltage regulation equipment, make sure 
it is R.M.S. responsive. 


We have detailed information about STABILINE auto- 
matic voltage regulators. Send the coupon for your copy of 
our Bulletin S351. 


302-303 
Be sure to see Superior Electric's bile Disp | ‘ aL Vile Py 30 


Pear) tos 
THE 


THE SUPERIOR ELECTRIC COMPANY 
san teenie 209 Reynolds Avenue, Bristoi, Conn 


COMPANY 


SALES OFFICES: The Superior Electric Company Name 
16 N. Serrone Avenve ? O. box 46,771 So. Bovleverd 


od 27, California Oat Part, Minos saan 
2, $03, 504 Position 
246 huipere . e +, New Tort 


Redwood City, Co’ r « 132, 250 Se. Court & 
Ohie 
453-A Eglinton Ave, West, Rm. 202 4515 Prentice &, Am. 201 
Toe 12, Ontario, Conede | Gallas 6, Tones 

TATIVES 
fred H. Height Company 
1212 Eastioke 
Searle 2, Washington 


Please send my copy of the STABILINE Bulletin 


Company Name 
Company Address 


City Zone State 


Tl i cues ay aub annem an an Gn énn G1 ane Gn a ane enanaenanenmbpenan al 
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KEARFOTT 


ANNOUNCES 


a new rotation-type 


AU 
F(a 


The new Ferrite Isolator is a useful | 
device with applications such as oscil 
lator isolation with the following 
advantages to system performance 





FERRITE ISOLATOR 
MODEL W152-1A 


@ Reduces long-line loading 

@ Prevents undesired frequency shift 
ere eMC ha mel Ll 
Pee PRUE PULAU bt wel sie car i 


Tate Le 
light-weight unit (leas 


ate the exceptional performance 


ar as ry 


REVERSE 
TAT | 


fi i 
early the 
jniiateral de 
oupling effect 
between the ar 
tenna and trar 
a thAL di 





be A Al 
Loss 

This illustrates 
the exceptionally 
te aL eA ie 
transmitter to 
the antenna 


eee te: 

Se Ls 
Ne Leal 
The VSWR intro 
duced into the 
te ue td 
by the ‘Isolator 


sept t ttt 
} 





- 
: MODEL produced by Kearfott 


W154-1A eh eet your freaue y requirementa 






aL COMPANY, INC. 


LITTLE FALLS, NEw JERSEY 


WESTERN MANUFACTURING DIVISION 
ee f j 14644 OXNARD ST.+ VAN NUYS, CALIF. 
eee | . - ® . 
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NEW PRODUCTS continued 


read output current, output voltage 


and bias voltage 


MOTOR GENERATOR 


is subminiature type 


JOHN OSTER 
Racine, Wise. Type 


MFG. Co., 1 Main St., 
MG301 3 motor 
generator measures only 1 in. o-d 
by 2.625 in. long and weighs 6.2 oz, 
Output is 1.25 v per 100 rpm when 
load of 100,000 


Speed is continuously 


operated into a 


ohms. vari- 
able for 200 to 8,700 rpm, The out- 
put remains completely linear over 
Harmonic 
Mag- 
netic detent stops the output shaft 


the entire speed range. 


distortion is under 5 percent. 


in any of 4 positions within 5 deg 
The 


100-cycle, 2-phase drive motor with 


accuracy motor is a 115 v, 


a stall torque of 0.15 oz-in. 





POWER RELAY 
is @ miniature type 


MAGNECRAFT ELEctTRIC Co., 3350 W. 
Grand Ave., Chicago 51, Ill. Switch- 
ing of heavy currents up to 10 am- 
peres and high operating sensitivity 
are combined in a new miniature 
power relay. 
rent 


The new heavy cur- 


contacts can be furnished in 


combination with bifurcated con- 


1 


tacts for switching both heavy loads 
and low level signal loads with the 
same relay. Coil and contact termi- 
nals at mounting end of the relay 
facilitate concealed wiring of either 
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AVAILABLE NOW! 


NEW HUDSON 
STANDARD 


nr: 
—_ REE 
STANDARD a 
RECTANGULAR 
SIZES 


7 
HU-——764 ! a 
DIMEN. A—63/64” 
DIMEN. B—1 57/64’ 


LENGTH—3 FULLY- EQUIPPED PLANTS 
bo 


HU—-769: 

DIMEN. A-—2 5/16” om 
DIMEN. B—6 15/16” ; ; ili 
LENGTH—3 3/32” ‘ : 


HU-—-770: 

DIMEN. A-—2 33/64” 
D N B 49/32" 
LENGTH—3 11/32” 
HU--783 
DIMEN. A—Se”’ 
f N 1 5/16" 
LENGTH—1 7/16” 
HU -/88 

DIMEN. A } 5/32” 
DIMEN, B-—-1 13/32” 
LENGTH—7 

HU—-791 

DIMEN. A-—2 19/64" 
DIMEN. B-—2 13/16” 
LENGTH—1 43/64” 
HU-—-797 : 

DIMEN. A—1 7/16" 
DIMEN. B-.-2’ 
LENGTH—2Yy” 
HU---799 

DIMEN. A-—-27/32" 
DIMeN BT 7" “Agee 
LENGTH—1 47/64” 


STANDARD 
ROUND SIZES 


HU 4695 
TSIDE DIA.—2 15/32 
TH6” 
HU -707 
OUTSIDE DIA 1 29/64" 
LENGTH—1 Ve 
HU—721 
OUTSIDE DIA.——1 61/64” 
LENGIH-—25¢” 


HU--749 - — a 
OUTSIDE DIA.—1 19/64” 
LENGTH—3” 


ae ... THREE COMPLETE SERVICES! 


OUTSIDE DIA 


LENGTH—-3 


HU—798 Over 1000 economical standard types mean HUDSON can 
OUTSIDE DIA.—2 25/3; supply precision components at commercial prices. A wide 


/ 
LENGTH—21%— ° / 
OUTSIDE DIA Hudson Standard Metal Closures La // 


. 
Jf j 


LENGTH / 


variety of optional features make it.possible to solve / 


/ 
HU—-803 


OUTSIDE DIA-1 1/1 all but the most unusual closure requirements with = / f 
LENGTH—21/2 standard types selected from HUDSON stocks. i / 


STANDARD j : 
SQUARE SIZES Hudson Quality Metal Stampings 


HU—-697 Metal parts produced to your exact specifications at prices 
DIMEN. A196 that reflect the economies of mass production methods. / 


soos . Hudson can work to close tolerances and maintain | rae 2 = 
MEN. A~1 17/64" uniformity throughout production runs. Quotations supplied / / , 


; 
ENGTH . . READY, | 
a a. promptly on receipt of wow” NOW! ~ 
DIMEN. A 15/16 
LENGTH 17” Hudson Sheet Metal Facilities” "eye 
eat aeer Depend on HUDSON for expert fabrication of simple or ——Sii"\scagand items and. com. 
LENGTH 314” complex sub-assemblies. Facilities include certified welding plete information on Hudson 
. : ; : : metal working facilities. Call 
HU 781 sg of alloys, silver soldering, brazing and chrome plating. or write for your copy, now! 
LENGTH—1%” 
HU 785 
DIMEN. A-—1 1/64” 


LENGTH—2” Precision Components of ¢ HUDSON 
i) 


The Hudson story 


FILE THIS PAGE for Steel, Aluminum, Copper, TOOL & DIE COMPANY - Inc 
FUTURE REFERENCE Brass, Mu Metal 118-122 SOUTH 14th ST., NEWARK 7, WJ. 
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violin music 


The demand exceeds the supply. It’s that simple! 
With 3 engineering jobs available for every 2 en- 
gineers, some 5,000 companies are bidding for you 


with offers, inducements and background music. But 


‘ , 


don't be mistaken! Most of today’s ‘opportunities’ 
are jobs, not futures. 

We, too, want engineers. But we're offering no 
violin music—only the opportunity for intelligent and 
careful evaluation—you of us and we of you—with the 
possibility of your joining one of the finest team 
operations in the whole new world of flight systems 
development. 

Most of the people on that team are young, and 
moving ahead fast. They weren’t lured here. They 
found out—and figured out—for themselves. We hope 
you'll do that too. 

Write to J. M. Hollyday, Dept. E-9, The Glenn L. 


Martin Company, Baltimore 3, Maryland. 


MVE FA FET 8 a 


BALTIMORE: MARYLAND 








For additional information on all items on this page, use post card on last page 


NEW PRODUCTS 


(continued) 


individually mounted or _ strip 
mounted relays. Contact combina- 
tions up to 4pdt can be furnished, 
also hermetically sealed or dust 
tight enclosure. 


FERRITE CORES 
in assorted types 


SUPEREX ELECTRONICS CorP., 4-6 
Radford Pl, Yonkers, N. Y., has 
announced an assortment of 27 rep- 
resentative ferrite cores for engi- 
neers and designers. The cores 
included vary from flat stick cores, 
to disks, pigtail cores, standard 
studded cores; spaghetti cores, as 
well as other types listed. Price of 
the kit is $2.25. 





UHF THERMOCOUPLES 
range from 5 ma upwards 


BEAM INSTRUMENTS CorpP., 350 5th 
Ave., New York, N. Y. A number of 
uhf thermocouples, ranging from 5 
ma upwards, have been added to the 
standard line. They are extremely 
small in size featuring both min- 
imum capacitance and inductance. 
The thermocouples are electrically 
insulated from the heaters and 
tested to 100 v d-c. Resistance 
tolerances for heater or thermo- 
couple are +10 percent. Nominal 
output is 7 mv. Current ratings can 
be exceeded by a 50-percent over- 
load for long periods of time with- 
out risk or damage to the thermo. 
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NEW PRODUCT: continued 


couple; heaters will withstand 

transient overloads of 100 percent. 

Overall temperature coefficient does 

not exceed 0.2 percent. Dimensions @ - 

lon cwea fin aoromets  WWieroflex reset counter 
Close electrical consistency is main- 

tained. 


PULSE MONITOR 
for ty broadcasting 


TELEVISION UTILITIES CorRP., 1315 

Jericho Turnpike, New Hyde Park, 

L. I, N. Y., has announced a new 

Private Eye pulse cross monitor, 

designed for color or monochrome 

broadcasting, for use in master con- 

trol rooms and remote studios. It o 
ducks Gk Uekne ot come makes shutdown and feed-down automatic 
pulses, sync generator waveforms 

including front to back porch, re- Convert machine tool and industrial processes from manual 
mote and local sync, and provides a to automatic operation — with this Microflex Reset Counter. 
continuous check on operation even i 

with Genlock types of syne gen For example, use it to feed a grinding wheel down after a 
erator locking devices. The pulse preset number of operations. Or employ it to shut down a 
cross visually displays the number 


anh width (in ebssenccenda) of all machine at the desired number of operations. This reset 


pulses contained in standard com- counter is ideal for controlling chemical feeding processes by 
posite RETMA video signals, 


shutting down a pump after the desired number of operations. 


The Microflex Reset Counter is actuated by a series of elec- 
trical impulses. Models are available with 400 and 1000 
count dials. Dial settings easy to make — counting range 
from 1 to 400 in steps of 1 with 100% accuracy. On 1000 
count range, dial settings are in steps of 1 with accuracy of 


1 count. Spring reset in less than 1 second. 


MAIL COUPON TODAY 


EAGLE SIGNAL CORPORATION 
industrial Timers Division, Dept. £-955 


JUNCTION TRANSISTOR MOLINE, ILLINOIS 


Please send free Bulletin 720 containing full 


for low-power audio uses data on Microfler Reset Counter 


RADIO CorP. OF AMERICA, Harrison, NAME ANO TITLE 
N. J. The 2N77 is a germanium 
alloy junction transistor of the pnp 


COMPANY 


: ' a 
type designed especially for a-f 
amplifier service in hearing-aid ap- wicks 
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Well, alongside some of the 
stuff we're working with 

now, the radar plumbing we 
used during World War II 

gets to look like air-conditioning 
duct. What's more, some of 

our boys here seem to regard 
anything below S-band as 
practically pure D.C. 

Naturally, we're up to our hips 
as usual in work on military 
equipment. However, we do 
occasionally have some 

extra creative capacity available, 
so if you have a problem 
involving something special in 
wave guide components 

(real small ones, too) and like 
that, maybe we can help. 

Drop us a line. 


NEW PRODUCTS (continued 


plications. The transistor is hermet- 
ically sealed, utilizes an insulated 
metal envelope, and has flexible 
leads which may be soldered or 
welded into the associated circuits. 
It measures 0.240 in. in diameter 
and has a maximum length (ex- 
cluding flexible leads) of 0.405 in. 
The 2N77 features an average noise 
factor of 6.5 db, a matched-imped- 
ance, l-f power gain of 44 db, and 
a collector-to-emitter alpha fre- 
quency cutoff of 700 ke. 


COAXIAL CABLE 

features low capacitance 
MicropoT, 1826 Fremont Ave., 
South Pasadena, Calif., has an- 
nounced new coaxial cable types 
designated 938-3913 and 98-3914. 
With capacitance of just 12 ppyf per 
ft, the o-d of the cables is held to 
0.132 in. maximum so that three of 
the cables occupy equivalent space 
to one RG-62/U. Characteristic im 
pedance is 98 ohms. Velocity of 
propagation, 80 percent, is related 
to their construction with cellular 
polyethylene dielectric. A thin wall 
of nylon under the braid permits 
soldering both center conductor and 
braid. Temperature rating is —65 
to +120 F. 


SPLICING TAPE 
for high-voltage use 


BISHOP MFG. CorP., 10 Canfield Rd., 
Cedar Grove, N. J., has developed a 


new h-v splicing tape that incorpo 
rates all of the features desirable 


L. H. TERPENING COMPANY 


DESIGN @ RESEARCH # PRODUCTION 


for the new ozone resistant power 
a Da Aaa lit ti onlines and Associated Components 


cables operating at higher con- 
16 West Olst St * New York 23.N Y * Ctrele 6-4760 ductor temperature ratings of 85 C 
up to and including the 15,000 \v 


For additional information on all items on this page, use post card on last page 


September, 1955 — ELECTRONICS 





range Bishop No. 380 is recom 
mended for use on all cables in- 
sulated with ozone-resistant com- 
pounds and operating at 2,000 v or 
more. It has superior resistance to 
the erosive action of both corona 
and ozone, as well as superior aging 
properties, 


D-C POWER SUPPLY 
one of 22 models 


OPAD ELECTRIC Co., 69 Murray St., 
New York 7, N. Y. 
0 to 28 v d-c 10-amnere power sup- 


This low cost 


ply operates from 115 v 60 cycles 
a-c, and is one of the 22 standard 
models described in bulletin No, 178. 
The bulletin covers unfiltered units 
rated from 5 to 150 amperes and 
from 6 to 230 v d-c, all having con- 
tinuously adjustable outputs and 
for both 115 v and 230 v a-c oper- 


ation. 


AIRLINE CONNECTORS 


for manometer boards 


CANNON ELEcTRIC Co., 3209 Hum- 
boldt St., Los Angeles 31, Calif. 
Airline tubes in place of current 
carrying circuits, but using stand- 
ard AN type shells and coupling 
nuts, make up the company’s line 
of manometer connectors. Based on 
the quick disconnect principle of 
the electrical connector, these man- 
ometer fittings are used largely in 


For 


ELECTRONICS 


September, 1955 


PARTS OR MATERIALS 
FOR UHF APPLICATION? 


FOR MINIATURE AND 
SUB-MINIATURE COMPONENTS? 


UU 
WHAT YOU WANT 


DuPont 


trademarh 


Dielectric Strength: 480 v/mil 

Dielectric Constant (60 to 10* cycles): 2.0 
Power Factor (60 to 10° cycles): <0.0005 
Volume Resistivity: 10'° ohm-cm 

Surface Resistivity: 3.6x10° megohms 
Surface Arc-Resistance: does not track 
Temperature Range: —450° to +500'F. 
Chemical Resistance: completely inert 
Moisture Absorption: zero 


oe 
A 


FOR: insulators of all types, sleeves 
or inserts, capacitor seals, feed 
through insulators, bushings, slot 
liners, coaxial spacers, layer insu- 
lation or any other parts or forms 
subject to high charge, extended 
frequency range, mechanical and 
thermal shock, extreme tempera- 
tures and climatic conditions, 


You can order in any quantity and 
be sure of true Teflon performance, 
because “John Crane’ gives you 
these plus factors: complete uni- 
formity throughout, high density 
control, freedom from flaws and rig- 
id adherence to your specifications, 


“John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want. 
If you have an entirely new require- 
ment, no standard design or proce- 
dure—‘‘John Crane’s” laboratory 
facilities, know how, research and 
engineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
1802 Cuyler Ave., 
Chicago 13, Illinois 
In Canada: Crane 
Packing Co., Ltd., 
617 Parkdale Ave., 
N., Hamilton, Ont. 
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NEW PRODUCTS continued) 
wind tunnels for testing of aircraft 

models, flight tests and other labo 

a nN S ee ratory uses. Up to 200 pressure 

lines may be routed to a 100-tube 

manometer board from various 


ATA 
CAPACITORS 


Four basic advantages SIGNAL GENERATOR 


, Greatest Capacity for aligning tv receivers 

DR Kay ELecrric Co., 14 Maple Ave., 
Pine Brook, N. J. The Xtalator, a 
highly accurate vhf signal genera- 





ae alte lib 


Unlimited Life a tor, is designed to eliminate errors 


; in testing and aligning tv receivers. 
. Maximum d-c p pe et? Elimination of f-m is achieved 
ey a Uy d through the use of a decade 
meee el ML rt ae switched, crystal stable oscillator. 
\ * Other features include direct read 
Su aris | os ing and continuous frequency cover 
over Wide —- ~~) age. Range is 50 me to 250 me; 
My er L frequency, direct reading and con- 
tinuous; output, attenuated 0.5 pv 
to 0.56 v; frequency § accuracy, 
0.005 percent; modulation per- 
centage, 0 to 30 percent; output 
impedance, 50 or 75 ohms; and 

price, $1,795. 


DISTRICT OFFICES 


BOSTON .-5 Bariow Lane, Westwood O€dham 3-0467 
ames 30 Church Street WOrth 2-2674 


ae ae 1215 Old York Road, Abington TUrner 4-4016 j SELECTOR SWITCH 


CLEVELAND — 2147 Prospect Avenue SUperior 1-5908 | : 

CHICAGO ~~ 3304 North Hariem Avenue TUxedo 9-3200 | 's ultra low torque type 

a eer a ee THe ELEcT acs : . g 

LOS ANGELES — 1015 Hope Street, South Pasadena PYramid 1-2125 HE Evectro Tec CorpP., South 

Pe Cee SUR Ca mee eT | Hackensack, N. J., has developed a 

a ee ih el switch with several different brush 

| and circuit combinations. Llus- 

FANSTEEL METALLURGICAL CORPORATION trated is a selector unit with 10 
North Chicage, lilineis, U.S.A. input circuits and one _ output 


(break before make). It consists 


TANTALUM CAPACITORS DEPENDABLE SINCE 1930 of a rotating element and stationary 
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NEW PRODUCTS continued 


brushes. The rotating element is 
actually a slip ring assembly with 
a series of commutator segments 


interconnected to the individual 
rings. Overall size is less than 1 in. 


in diameter by 22 in. long. The 
unit is designed for ambient tem- 
peratures in excess of 350 F. 


) 
<7 


BUILDING BLOCK Witla 
for digital systems 


MAGNETICS RESEARCH Co., 142 King TT Tee) 


St., Chappaqua, N. Y., has available of 
a basic building block for doing 

complicated switching operations at DEPENDABILITY! 
speeds up to 200 ke, The Logiblock 

contains 4 cores, 3 diodes and a 

buffer amplifier tube. A maximum 

of 8 input signals can be accepted 

by the Logiblock and combined to 

give output signals in accordance 

with the built-in logic. The Logi- 

block is split into 2 output sections, 

each capable of providing inputs to 

4 other Logiblocks 


\ 


DISTRICT OFFICES 
o 
“Ss 0 BOSTON -—5 Bartow Lane, Westwood O€dham 3-0467 


7 NEW YORK — 30 Church Street WOrth 2-2674 
OPTICAL MEASURING PHILADELPHIA 1215 on a a me lu TUrner 4-4016 


/ 


INSTRUMENT CLEVELAND 2147 Prospect Avenue SUperior 1-5908 


i ‘ sci : CHICAGO — 3304 North Harlem Avenue TUxedo 9-3200 
is high precision unit tenn y= liane taper Rete 8 


. 2 ’ . , LOS ANGELES Vien ee Uae ead le ae) 
Epic INC, 154 Nassau St., New DALLAS —6310 Denton Drive Dixon 4038 


York 38, N. Y. The Askania MAM HOUSTON —- 1301 Caudle Drive HOlbrook 5-3644 

300/60 is a high precision optical 

two-dimensional measuring instru- ae FANSTEEL METALLURGICAL CORPORATION 
ment designed and built for effi North Chicago, Iilinois, U.S.A 


cien ind accurate measuring of 


lengths of recording on photo DEPENDABLE RECTIFIERS SINCE 1924 
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PRECISION CERAMICS 


PRECISION speeds assembly... 
aids MINIATURIZATION 





The high degree of precision maintained by 
Stupakoff in the manufacture of ceramic parts 
sharply reduces assembly costs, particularly for 
miniaturized assemblies. Tolerances of +0.001 
in. are not unusual, even in large production 
quantities 

Stupakoff Precision Ceramics can be made of 
alumina, steatite, zircon, magnesia, Stupalith 5 
Titanates, and other materials. Parts are formed 
by modern methods and may be complex, plain 
ground, machined, metallized or assembled 

Complete research and engineering facilities 
are available to assist you in the design and 
development of your parts ; J inthis chiiets: we Saleen 
WRITE DEPT. E  gischarge block aa ceauiiat> 


for CATALOG made Stupakoff ceramic base 
SECTION 301 de- By holding close tolerances on 


. teal ! 
scribing Stupakoff critical dimensions, assembly is 


> : speeded and accurate fit 
Precision Ceramics. assured 
















CERAMIC & MANUFACTURING COMPANY » LATROBE, PA 
The CARBORUNDUM Company 











NEW PRODUCTS (continued 


graphic plates and for any precision 
graduation on glass or metal sur- 
faces. Measuring range is approxi- 
mately 12 in. in x-direction and ap- 
proximately 24 in. in y-direction; 
graduated optionally in millimeters 
or inches. Accuracy of reading is 
0.01 mm. The measuring slide has 
6 ball bearings. The microscopic eye- 
piece has 4 interchangeable ob- 
jectives of 12, 24, 54 and 74x magni- 
fication. 


bth bieeninnidtaeiiinas 


DIGITAL OHMMETER 
is completely automatic 


ELECTRO INSTRUMENTS INC., Box 5, 
Old San Diego Station, San Diego 
10, Calif. Model D040 completely 
automatic digital ohmmeter displays 
4 digits accurate to 0.05 percent 
+1 digit from 0.1 ohm to 1 meg- 
ohm in 4 ranges. Range is indicated 
by a lighted automatically located 
decimal point and by the symbol 
2 or KO in the extreme right 
window. Average reading time is 
approximately 1 sec. The unit is es- 
sentially a _ self-balancing bridge 
with the unknown resistance one 
arm of the bridge. Balance is 
achieved by automatically adjusting 
a digital rheostat with stepping 
switches. 


COMPUTER TYPE TUBE 
features high perveance 


SYLVANIA ELECTRIC PRODUCTS INC., 
1740 Broadway, New York 19, N. Y 
Type 6350 is a miniature T-64 twin 
triode, designed and developed for 
use in high-speed digital computers 
Featuring long life, high perveanc 
and good power handling, it has a 
plate dissipation rating of 3.5 w per 
section. Each section features a 
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NEW PRODUCTS 


continued 





iG; 
high zero bias plate current, sharp 
cutoff and a separate cathode con- 
F nection. The cathode of the new tubs 
is designed to operate at low tem 
perature and special alloys used in 
e its composition control sublimation 


and cathode interface formation to 
a slow rate. The test pecifications 
are designed around computer ap 
plications that include fixed grid 
current testing and long life test 
with factory precautions to min 


if 





TEST SET 

in compact transit case 

CAL-TRONICS CorP., 11307 Hindry 

Ave., Los Angeles 45, Calif. Model 
’ 604 test 


transit case, 


set, contained in a compact 
is designed especially 
for check out of any section of the 
AN/ARC-34_ with 


- effort and positive results 


minimum of 
The test 
equipment is comprised of a voltage 
point test set (CTC 
to the MI-25137, 

CTC 10618) and a tuning control 
test set (CTC 10619 
MI-25138 and 


10617) similar 


junction box 


similar to 
instruction book 
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OXIDE 
BOND 


Enlarged view of typical 
Kovar Hard-Glass Seal 


Here are 5 practical reasons why 


KOVAR AND HARD GLASS 


make the Best hermetic seals 


BEST for thermal endurance 


because the thermal expansion of Kovar matches exactly 
that of hard glass over the entire working range 


BEST /or insulating value 


because of the high dielectric strength of hard boro- 
silicate glass. No silicone treatment is required 


BEST /for hermetic tightness 


because the fused oxide bond is a chemical bond, form- 
ing a true hermetic seal, free from strains at all working 
temperatures 


BEST for miniaturization 


because insulating efficiency and high mechanical 
strength of hard glass permit the use of seals of minimum 
size and weight 


BEST for your product 
because Stupakoff’s broad experience, engineering skill 
and modern manufacturing methods provide hermetic 
seals that are right for your product. You get 
all the advantages that can be secured only with 
Kovar and Hard Glass. 


WRITE DEPARTMENT € 

for Catalog 453A, which shows 
all the standard and many of the 
special types of Stupakoff Her 
a metic Seols 


FACTURING COMPANY + LATROBE 
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20 
TO 


Lele ee 


SPURS e HELICALS . WORM AND WORM GEARS e STRAIGHT BEVELS 


LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 


ese ie 


ILLINOIS 


Now RCC LM a ae 
Pe i ee ee LL BS 






... the Most Important 
Cost-Saving Advancement 
Yet Offered 


Malco’s Automatic Pin and Contact 
Inserting Machine can materially reduce 
your assembly costs and at the same 
time step up production to practically 
any desired level 

Operation is completely automatic. Up 
to 40 or more self-retaining terminals are 
inserted into the printed circuit board 
in any symmetrical or non-symmetrical 
pattern within a 3-second cycle. A special 
platen engages the self-retaining snap-in 
feature of the terminals, and the board 
is ready for immediate further assembly 
and dip soldering 

Malco Automatic Inserting Machines 
can be engineered to your particular ap 
plication or production requirements 


Request Bulletin 551. Better 
yet, give us the facts about your 
operation, We'll show you how 
your costs can be lowered and 
your production increased. 





TOOL and MANUFACTURING CO. 


4023 W. LAKE ST., ° CHICAGO 24, ILLINOIS 
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NEW PRODUCTS 


along with special patch 


cables and tools for ease of trouble 


purpose 


shooting any of the individual sub- 
chassis detached from the main as- 
sembly. 





MISSILE RELAY 


is compact and sensitive 


PRIcE ELECTRIC CorP., Frederick, 
Md. Smaller than a cigarette, a new 
subminiature sensitive relay espec 
ially designed for guided missile 
and other applications requiring an 
extremely small, compact and sensi- 
tive relay has been announced. The 
new model, Husky 503, is provided 
with one set of spdt contacts rated 
at 0.5 ampere, 120 v d-c nonindu 

tive. When adjusted to a sensitivity 
of 0.050 w, the 503 will resist 30-g¢ 
vibration up to 2,000 cycles. It will 
withstand operating shock of 50-g 
for 0.011-see duration, mechanical 
shock of 2,000 ft Ib 1,000-¢ 


rotary acceleration. The relay con- 


and 


tains a new internal mechanism and 


is less than 2 in. in length and only 


1 inch square, 





JAMES CUNNINGHAM, SON & CO., 
INC., Rochester 8, N. Y., has an 
nounced the model 22A electro 
magnetic solenoid actuator. Fea 
tured is the linkage system 
available in either a push or pul 
) last page. September, 1955 ELECTRONICS 








NEW PRODUCTS continued 


arrangement, which magnifies the 
original air gap movement in an 
8 to | 


tremely compact, displacing 1.4 cu 


ratio. The actuator is ex- 


in. and weighing 50 grams, It oper- 
ates on 1.8-w input, within 7 milli- 
seconds at normal voltage. The new 
linkage design permits even motion 
vith minimum friction-induced loss 
of energy. The actuator remains 


cool in continuous operation, 





TINY TRANSFORMER 


for many industrial uses 


rELEX, INC., Telex Park, St. Paul 1, 
Minn. Redesign of a miniature in 
terstage transistor transformer has 
produced a model 1/3 smaller than 
the recent prototype. Measuring 

¢ x #@ in., the transformer has 
numerous industrial uses in audio 
amplifiers, hearing aids, control cir- 
cuits and other transistorized cir 
cuitry. Impedance of the interstage 
primary is 20,000 ohms, and the 
secondary is 1,000 ohms. Frequency 
response is 8 db from 150 to 
15,000 cps, with 0.25 ma (d-c) in 
the primary. This transformer will 
handle up to 0.5 mw 


RELAY 


ruugged and supersenstive 


OLYMPIC RADIO & TELEVISION INC., 
Olympic Bldg., Long Island City 1, 
N. Y., has announced a new rugged 
supersensitive relay with wide ap- 
plications in a-c and d-e control cir- 
cuits. The unit will operate on as 
little as 20 pw of control power, 
from d-c to 50 me a-c. The relay 
can be packaged for plug-in or wire- 
in types of assemblies. It is capable 
of withstanding shocks of 10 g mini- 
mum and vibration of 10 g from 
10 to 500 cycles without opening or 
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PANELOC announces 


a new 


rotary 
latch 


entire fastener 
on door 






latch-nut 


anchor block 





no female portion 


, ¥ 
- required 


shim plate 


opening 


Saves Cost e Saves Time 


5 
| 


Saves Space e Saves Weight 


we 


~ 
This new Paneloc Rotary Latch is a simple and 
economical, strong and durable fastener for 
access panels, electrical control panels, 
inspection doors, machinery doors, and other 
hinged or removable covers. It permits a larger 
access opening, operates quickly with a 
quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 

no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three 
standard sizes now available, more to be added. 
Special sizes and finishes available on order 
Cost very low, performance unsurpassed 

Write for a catalog and price list for your file. 









latch-screw 


PANELOC .. America’s wn 
/ ' co 
most versatile line of aircraft 4 QD OO ( } 
aon PA Sr 
fasteners Rotary Latche 1 me) Oo db \A 5 we rh fA 
‘ e t j 5 ry , \ / 
Styles 1, 2, and 3 Pane . ; .— 4 
ty 4 ityle 3 High Performance Snap Fasteners 


Fasteners, High Performance 
Snap Fasteners. 


Fastener 


PANELOC—A product of Scovill 


vill Manufacturing Company, Aircraft Fastener Div 


46M treet, Waterbury 20, Connecticut 
Please end me fastener atalog hecked 

Rotary Latch style 3 (MIL-F-SS9IA 

y Ys MIL-F GIA High Performance (NAS-547) 
nap Faster AN ] 

end t 
Name t 

ny 
Addre 


all iterr on page s@ post card o lost page 325 
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The Only COMPLETE 


COIL FORM SERVICE 
Available... 


~ 





closing contact It is completely 
hermatically ealed to ellminate ‘ 
the effects of humidity and con 
tamination on the rela operations 
Power gain avallable 1s approx] 
SQUARE TUBES , mately 75 db for a-c or 80 db for ’ 
PN d control signal These relay 


ROUND La) 3 will function from d-c to at least 50 


AEE =e for we control inputs, They a 
wee TRS : available with this power gain it 


spst to pat r more compli ated 
BOBBINS arrangements rhe init require 
d 65 wa and 0.15 v for switching a 


AM TR 


spdt contact rated at 10 ampere 





SQUARE AND RECTANGULAR TUBES SERVICE } | 115 v a-c. The relay requir 
Produced in any length, shape or size from '%" to | auxiliary power input of 1 w 
8", wall thickness from .010 to .125. Fabricated Bt 

from dielectric kraft, fish paper, quinterra or com- SERVICE 


binations, including mylar. Bowed sidewall or 
Di-Formed construction. 


ROUND TUBES a 


Produced in any decimal size up to 8” I. D. Fabricated 
from kraft, fish paper, cellulose acetate, mylar, polysty- 
rene, quinterra, fibre glass and other dielectric materials. 


RESINITE COIL FORMS 


These coil forms have the highest resistivity of any res- 
inated product. Furnished plain, embossed, internally 
threaded or triangular shape... also flyback trans- 
former forms. 


BOBBINS 


Supplied round, square or rectangular. Cores fabricated 
from any of the above materials. Metal, asbestos, plastic 
or fibre flanges. Constructed to fit smaller spaces and 
permit multiple winding. 


MANDRIL SERVICE 


Accurately ground steel and aluminum coil mandrils at 
cost economy comparable to commonly used undepend- 
able wood or undersized steel mandrils. 


FABRICATING SERVICE 
We have modern high speed equipment to provide you 
with any special shape or form. . . rolled, spun, flared, 





SONIC ANALYZER 

for nondestructive testing 

KINETIC INSTRUMENT Co., Highland 

Park, Ill. Model E30A E-scope is a 

sonic analyzer for nondestructive ° 


testing of solid and visco-elastic ma 


punched or formed to your particular requirement. terials. Features are accuracy, 
pa : : portability and operating conven- 
Ask about Precision's complete coil form service. iste tie ceeililides 9 aia vail 
: nce in providing measurement of 
Request informative bulletin. ' , . 
Pa effects of natural or induced de- 
PRECISION PAPER TUBE COMPANY [i=in ie 


: iar product uniformity. It is a self 
2041 West Charleston Street, Chicago 44, Illinois 


contained instrument designed for 


laboratory use, field testing or pro 


Plant No. 2: 79 Chapel Street, Hartford, Conn. 


UAT LCL tL mL ell and Caned duction quality control. The E-s ope 
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NEW PRODUCTS continued 


permits sonic testing of glass, wood, 
metals, plastics, tile, brick, carbon, 
graphite, ceramics, adhesives, rub- 
ber and abrasive wheels. 





FLUTTER BRIDGE 
is portable and rugged 


TELECTRO INDUSTRIES CORP., 35-18 
37th St., Long Island City 1, N. Y. 
The new flutter bridge is specially 
designed to measure flutter and wow 
in turntables, tape recorders, wire 
recorders and motion picture equip- 
ment. Measurements in either the 
0 to 0.5 percent or 0 to 2 percent 
ranges are indicated clearly on a 
large 4-in. square meter. The flutter 
bridge requires no external power 
source, is lightweight, portable and 
rugged. It is presently available for 
testing equipment with either 4, 8, 
16 or 500-ohm impedances, 


PRI Sr Ses creer — 





L-F GENERATOR 

features low distortion 
DONNER SCIENTIFIC Co., 2829 7th 
St., Berkeley, Calif. Model 15 1-f 
generator is a precision source of 
sinusoidal and square wave voltages 
having a frequency coverage which 
is continuous from 0.01 cps to 1,000 
cps. The instrument generates a 
true sine wave without discontin- 
uity of slope, so that differentiation 
of the waveform yields a signal 
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AUTOMATIC PRODUCTION AND 
QUALITY CONTROL TESTING 


with the 





The CTI Supertester is an automatic, pre- 
cision instrument for production testing, 
fault analysis, and preventive mainte- 
nance. It checks electronic and electrical 
products more completely and ina fraction 
of the time required by present methods 


Providing complete flexibility and rapid 
interchangeability between products, the 
Supertester can be programmed for any 
combination or sequence of the following 
measurements : 


A-C Voltage 
D-C Voltage 


Impedance 
Resistance 


Leakage 
Continuity 


i __Supertester 





REDUCE TEST COSTS 


Requiring only an un- 
trained operator, the Supertester 
frees valuable technical person- 
nel for specialized work. One 


Supertester is the equivalent of 
a series of custom built, single 
product testers, or a benchful of 
precision bridges and meters. 


SPEED PRODUCTION 





Complex circuits, gain 
and frequency measurements, 
involved relay operations — all 
are checked at the rate of 180 





Accurately checking 
every production unit against 
design values and tolerances, the 
Supertester does not overlook 
tests or pass questionable cir- 
cuits. Original specifications are 


tests per minute. Hours of man- 
ual test procedure have been ret 
duced to minutes. Time is not 
wasted checking good units. 


INCREASE PRODUCT QUALITY 


tirelessly and rigidly adhered to. 
Instead of checking only the 
essential circuit parameters, the 
Supertester tests equipment com- 
pletely, quickly, and at far less 
cost 


Proved in Use! 


The Supertester is being used daily by 
a number of the nation's leading manu- 
facturers. Their testing applications in 
clude printed circuits, telemetering units, 
guided missile circuitry and pre-flight 
tests, and aircraft electronic equipment 


this page, use post card o 


last page 


Whatever the problem, rigid test speci- 
ficotions, high production rates, or re- 
ducing test costs, automatic testing is 
the solution, and the CTI Supertester has 
proved itself to be the efficient, money 
saving means to this solution 

















NO 
GASKETS 


NO 
CEMENTS 


TU 


advancement 
in instrument 
esign 4 










The 

“ORIGINAL” 
MIL-M-10304 
RUGGEDIZED 

PANEL 
INSTRUMENT 
Hermetically sealed 
glass-to-metal 


MIL 24%" and 3 sizes, ua, 


ma, amp, my, volt, kv, AC rectifier 

types for voltage, decibel and VU 

measurement, manufactured to 

MIL-M-10304, Standard ranges from 

stock. Twelve page booklet on request. 
4 


marion electrical instrument co. 


Grenier Field, Manchester, N. H., U. S.A 
Manufacturers of Ruggedized and = Regular 7 
Panel Instruments and Related Products 


marion meters 





| 
| 
| 
copyright 1066 M.E.1. Ce | 
j 
| 


Earn Extra Income 
in MOBILE-RADIO 


MAINTENANCE! 











It's now a big business 
(650,000 installations) . . . 
fast-growing (70% increase 
special- 
and high-paying! 













just last year) 
ized 


Af, Learn how to turn this opportun- 
s, ity into cash—write today for free 
i) booklet “HOW TO MAKE MONEY 
IN MOBILE-RADIO MAINTENANCE!” It’s 
published as a service to radio engineers 
by Lompkin Laboratories, Inc., manufactur- 
ers of the well-known 105-B Micrometer 
Frequency Meter and 205-A FM Modyla- 
tion Meter 


105-8 205-A So 


LAMPKIN: LABORATORIES 


Instruments Div 


INC 


, Bradenton, Fla 


! 
At no obligation to me please send “HOW | 
TO MAKE MONEY IN MOBILE-RADIO MAIN. | 
TENANCE 





Nome oe 
Address . “ | 
City Stete____._ | 
ee ee ee ee ee ee ee ee ee ee 
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NEW PRODUCTS (continued 
with low noise. Feature are excep- 
tional frequency stability and low 


distortion. 
than 
range is 
bands and tuning is by means of a 
6-in. 


Total frequency drift is 
0.5 
covered in 


less percent. Frequency 


five decade 
high-resolution, individually- 
calibrated dial accurate to within 1 
The 


in. zero-center 


instrument uses a 4 
with 


facilitate accurate 


percent. 
mirror- 
setting 


meter 
scale to 
of the sinusoidal output level at any 
frequency. The meter indicates rms 
value in the frequency range from 
1 cps to 1,000 eps. 

indicates the 
value of output voltage, showing 
both amplitude and phase of the 


oscillation, 


Selow 1 cps the 


meter instantaneous 





LEADS 

conserve space 

Co., 2082 
Calif. Axial 
single-end 


HOPKINS ENGINEERING 
Lincoln Ave., Altadena, 
leads, 
parallel leads are the newest 
tures of the company’s subminia- 


radial leads and 


fea- 


ture metallized paper capacitors. 
The new lead locations not only lend 
themselves strongly to the elec- 


tronic field of automation, but also 
are important for maximum space 


conservation. These leads are avail- 


able in all capacitor sizes as well 
as on special units designed for 
specific requirements. Hopkins 
metallized paper capacitors are 
funginert plastic encased and rec- 
tangular in shape, 

R-F WATTMETER 

of the calorimetric type 

M. C. JONES ELECTRONICS Co., INC 


Bristol, Conn., has developed a 
calorimetric type r-f wattmeter that 


measures r-f power with the pre- 
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Scouting 
for 
Incapsulated 


Coils? 
DANO MAKES THEM! 


Dano, makers of a wide variety of coils, 
is fully equipped to meet the increasing 
demand for these special coils. Keeping 
pace with modern design, Dano offers 
incapsulated coils with tough, molded 
covers that spell extra electrical insula- 
tion with freedom from moisture 


















custom-made to 
Call or 
will be 


Every Dano Coil is 
your specific requirements 

write today, and Dano’s quote 
on the way! 







© Incapsulated Coils © Form Wound 
® Bakelite Bobbin *® Cotton Interweave 
*® Paper Section © Acetate Bobbin 

® Coils for High Temperature Applications 


© Also, Transformers Made To Order 


1h) an0 Electric Co. 


MAIN ST., WINSTED, CONN. 





BE SAFE WITH 


acce pted 
ena eenn! 
ally 


eal ee tear 
et Oe err eat 


isture, imparts rigidity and 


ctrical stability 


Coco ese) A amelie toe, 


eitite ak 
practically all material 
a wide temperature 
a mild flux on 

impregnant for 
Pee ist ita aoa nS 
application to dry 


55 vallon containers 


ee 
mee 
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The 


used to 


cision of a standard, 


641N 


check the accuracy of other types of 


primar 
wattmeter can be 


r-f wattmeters, and to determine 


the actual output of an r-f power 
source, the approximate magnitude 
of which is known, Over the entire 
to 3,000 m« 


accuracy of 


frequency range of 0 


the instrument has an 
better than +2 percent of full scale, 
using the calibration curve supplied 
the 


more accurats 


It measures power in 
from 0 to 300 w. For 
measurements it 


by the 


range 


may be calibrated 


iser at d-c or 60 eveles 





FREQUENCY METERS 


accurate to “% cycle 

SHASTA DIVISION, Beckman Instru- 
ments, Inc., P.O. Box 296, Rich- 
mond, Calif., has available a unit 


designed for fast, accurate monitor- 


ing of frequency. It was designed 
originally for making production in- 
spection measurements on the fre- 
and 


engine-driven generating units, but 


quency regulation of motor 


has found many other applications 


particularly where a permanent 


record of frequency is required. In- 


put voltage harmonics of 5 percent, 


or changes in input voltage of +10 
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HERE ARE ONLY A 


eee ll oe — oo 


FEW TYPICAL 


BIG PART in... 
Meee 





Leading manufacturers in the electronics, ma- 
chinery, appliance and toy fields have been 
saving substantially by using precision Multi- 
Swage ports 


instead of those previously 
made by turning, drilling, 
stamping or forming. 


TINY PARTS MADE BY BEAD CHAIN’S 


Economical, Dependable 


MULTI-SWAGE METH 


hen 


GET PROOF-POSITIVE. 
COST COMPARISONS! 


Send us a blueprint or sample and quantity 





requirements. We will quickly show you the big 
Original and World's 


economies we can deliver. 
® 
Largest Producer of Bead Chain B 


THE BEAD CHAIN MANUFACTUR 
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LET BEAD CHAIN MAKE YOUR 
Tiny Parts to your 
Gpecifications 
gt fat less cost 


oe 


The advanced manufacturing 
method developed and used 
exclusively by Bead Chain 
swages practically any type of 
small tubular part from flat 
stock into precision forms with 
positive, tight seams... and 
does it Automatically. If you 
can use high-volume produc- 
tion .. . we can deliver it ata 
much faster rate .. . and at far 
less cost! Scrap is eliminated! 
Deliveries to you are depend- 
ably prompt! 


We can supply you with parts 
that are beaded, grooved, 
shouldered and made with al- 
most any metal. Diameters up 
to '/4”, lengths to 11/2” 


This catalog cansave _. 
you a lot of production” 
time and money! 
Write for it 


ie 


(EOS SSS O SSeS SSeseeeee 


t THE BEAD CHAIN MFG. CO. 
BRIDGEPORT 5, CONNECTICUT 















Please send me your Catalog of Multi-Swage Parts 
NAME 


TITLE 


COMPANY 






ADDRESS 
KEY NO. @¢ 


ING CO., BRIDGEPORT 5, CONN. 
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the mighty 


LIGHTNING RESPONSE . . . SEALED IN GLASS 


The magnetically actuated reeds in this tiny Revere 
GLASWITCH make contact in just 1 millisecond .. . at 
rates up to 400 cycles per second. Hermetically sealed in 
an inert, dry atmosphere, with lightning fast snap action, 
both shelf and contact life are extremely long. Smaller 
than a cigarette, the GLASWITCH can be located any- 
where ... in any position . . . even in explosive atmos- 
pheres . . . individually or in multiples for multi-contact use. 
Whenever you need faster, more positive response . . 
where extreme sensitivity is a must . . . where light weight 
is important . . . investigate the Revere GLASWITCH. Write 
today for complete specifications and suggested uses. 


CHARACTERISTICS: 


Type—Single pole single throw—normally open—snap action 
Enclosure—Hermetically sealed glass tube containing inert 
dry atmosphere 
Operating Time—1 millisecond 
Operating Rate—Up to 400 cycles per second 
Contact Surfaces—Electroplated Rhodium 
Contact Resistance (measured terminal-to-terminal) 
Closed Circuit—0.050 ohms maximum 
Open Circuit—500,000 megohms minimum 
Contact Ratings 


D.C. Loads at 28 volts METHODS OF 
0.5 amps resistive ACTUATION: 


0.5 amps inductive (L/R--0.026) 
A.C. Loads at 115 volts, 60 cycles 
10 watt lamp load 


A moving permanent 
magnet or controlled ex- 
ternal electromagnetic 
field are all you need 
. and the sky's the 
limit on imagination! 


85°F to -+-500°F 


Ambient Temperature Range 


* Trademark 





CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 
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NEW PRODUCTS 


continued 


percent will not cause errors in 
frequency indication greater than 
+4 eycle for the model 401 or 2 
cycle for the model 601. 





TACHOMETER 


indicates and records 


AMTHOR TESTING INSTRUMENT CO., 
INC., 45-53 Van Sinderen Ave., 
Brooklyn 7, N. Y. Type No. 317 in- 
dicating and recording tachometer 
automatically records the operation 
of the machine on which it is in 
stalled. It shows the speed and rate 
of production at any time and every 
change in speed. It shows the start- 
ing and stopping times, all slow- 
downs and nonproductive periods, 
the time and duration of each, and 
the actual producing and idle time 
These data are valuable in increas 
ing operating efficiency, cutting 
production costs and_ enforcing 
strict observance of schedules. 


rr f i ME 


non wt 01 2 wt Om 


} | 
t 
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SMALL CAPACITORS 
for transistor circuits 
MUCON CorpP., 9 St. Francis St.. 


Newark 5, N. J., announces a line of 
high-capacitance subminiature ce- 
ramic capacitors whose small size 
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NEW PRODUCTS continued 


makes them ideal complements for 
transistors. Rated at 25 v d-c, these 
units are available in 5 stock capaci- 
tance values ranging from 0.005 yf 
to 0.1 pf, measuring 13/64 in. sq. 
max. to 17/32 in. max. by 21/32 in. 
max., with thickness from 0.090 in. 
max. to 0.110 in. max. Made of 
Super-K ceramic material, these 
capacitors have radial No. 26 leads, 
and are normally used from 5 C to 
40 C. The units are finding wide 
application for bypass, coupling 
and tone control circuits in personal 
transistor radios, auto receivers 
and other subminiature equipment. 





TAPE RESISTOR KIT 
useful for laboratory work 


HANSEN ELECTRONICS Co., 7117 
Santa Monica Blvd., Los Angeles 46, 
Calif. Designed for laboratory use 
in experimental or development 
work involving the use of tape re- 
sistors, the type RNP-IC kit in- 
cludes 10 each of the 49 standard 
MIL-R-11A values from 100 ohms 
to 1 megohm, inclusive, in +10 per- 
cent tolerance. The kit is etched to 
show the various values, making it 
easy to identify each type RNP 
value quickly and accurately. Price 
of the complete kit is $49.50. 





TRANSFORMER 
reduced in size and weight 


GRAMER-HALLDORSON TRANSFORMER 
CORP., 2734 N. Pulaski Rd., Chicago 








Model 5510 Universal Counter and Timer offers 
direct-reading digital display of count, fre 
quency or microsecond time interval. Time bases 
from 1 mc. to | cps; gate times from 0000! to 
10 sec. Accuracy + | count, + crystal stability 
(1 part in 10°). Price $1,100.00 f.0.b. factory 


1. UNIVERSAL COUNTER AND TIMER, Model 5510, 

combines the functions of four instruments in one single, 

compact unit. It will: 

a. Count at speeds to 1 million per second 

b. Count events occurring during a selectable, precise time interval 

c. Measure time intervals in 1 microsecond increments, from 3 
microseconds to | million seconds 

d. eerie frequencies or frequency ratios from 0 cps to 1 mega 
cycle. 

e. Operate directly the BERKELEY printer (below), BERKE 
LEY digital-to-analog converter, or BERKELEY data proces 
sor to drive IBM card punches, typewriters or teletype systems 


an SO? GS me —! OO CO G71 OD RO CD OH! OOO 


2. BERKELEY DIGITAL RECORDER, Model 1452, 
combines scanner and high speed printer in a single unit; 
prints up to 10 digits on standard adding machine tape. 
Can be modified to print “Time” or “Code” information 
simultaneously with count data on same tape. 


CO Ro 6c So? ce am —! CO CO C71 GS? PO GO PO 


(8 or 10 on special order) 
on standord adding ma 
chine tape. ts only 19 
wide x 1014)” high « 14 
deep, weighs 60 Ibs. Price 
$750.00 f.0.b. factory 


4 Model 1452 prints 6 digit 


ono oN on o™ CO 


Write for 
complete 


specifications 
and data; G-9 








INDUSTRIAL INSTRUMENTATION AND wy SMe oe Pin BD) 


bal : rig » 


CONTROL SYSTEMS + COMPUTERS « COUNTERS « TEST INSTRUMENTS + NUCLEAR SCALERS 
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a LOW 


WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


a 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND 














ie atete bod 


(hee eee ed 











‘MX and SM SUBMINIATURE CONNECTORS 
Ee ta] ie Steer ARM ri re ier 








CABLES: TRANSRAD, LONDON 


















eae! 
TYPE IR 


WIRE WOUND 


RESISTORS 


The practical, low cost solution for 
circuit designers striving for the sub 
mimature Type IR units offer prec 
sion resistance values capable of re oa 
taumng stabihty through long penods 
of continuous of intermittent service 
Type IR resistors are available at 
prices based on mass production 
methods of manufacture. Wound to a 
tolerance of 21%, they are perma 
nently accurate Conservative ratungs 
allow ample safety margin in all 
classes of service. Special Bakelite 
forms eliminate shrinking, swelling 
and temperature effects’ IN-RES-CO 
moisture and fungus proof coetng of 
fers absolute protection against ch 
matic extremes. Specify IR Type re 
sistors for all apphcations where pre 
cimon performance and limited space 
are important determining factors 
















by TS 
RESISTORS Co. 


IGNED RESISTORS FOR 


WRITE FOR NEW RESISTOR 
HANDBOOK — Contains 

complete doto and recom 
mended applications 
for resistors for every 
purpose 
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NEW PRODUCTS continued) 


39, Ill., has introduced a new Mini- 
former miniature transformer. De- 
signed meet the 
smaller space requirements of hear- 


primarily to 


ing aid components, it also has ap- 
pocket 
telephone 


plications in computers, 


radios, f-m transceivers, 
recorders and airborne equipment. 
The unit measures only ¢ in. 

in. ¢ in. and weighs but 0.004 lb. 
The 100W72 interstage transformer 
illustrated has a match impedance 
of: primary, 20,000 ohms; second- 
1,000 


sistance is 


ary, ohms. Primary d-c re- 
1,030 ohms; secondary, 
167 ohms. Power rating for prim- 
ary inputs from 1 v to7 v is 2.5 mw. 
Other impedance matches are also 
Leads color-coded, 


available, are 


high-temperature plastic insulated 





INDUCTION HEATER 
for light heat treating uses 


LINDBERG ENGINEERING Co., 2450 


W. Hubbard St., lil. A 
new 3-kw h-f induction heating unit 


Chicago 12, 


(Mode) LI-3) is designed for braz- 
ing, hardening, and other light heat 
treating applications. It is also used 
small quanti- 


for quickly melting 


ties of ferrous and nonferrous 
metals for spectroscopic analysis, 
and like operations, in research 
laboratories. The all steel cabinet 
is heavily constructed to protect in- 
ternal components from damage 
and minimize r-f radiation. A 
double compartment shields h-f 
oscillator from d-c power supply 


and controls. Heavy duty industrial 
type are 
throughout with oscillator tube air 
cooled to 


vacuum _ tubes used 
volume 
water requirements. Filament volt- 
ages to all tubes are automatically 


eliminate large 
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controlled by voltage regulating 
transformers. Bulletin 1470 gives 
additional details. 





MULTIPLE RELAY RACK 


available in four sizes 


PREMIER METAL PRODUCTS CO., 3160 
Webster Ave., New York 67, N. Y 

has announced a multiple relay rack 
unit. Enclosed relay racks for stand 
ard 19-in. rack panels can now be 
jointed together to make multiple 
units by a solid center partition 
bolted to the top and bottom. Each 
multiple section consists of a top, 
bottom, rear door and center parti- 
tion. Multiple units are available in 
four sizes: 36} in., 42 in., 61} in 


and 77 in 





T-W TUBE AMPLIFIER 
for C-band use 


HUGGINS LABORATORIES, INC., 711 
Hamilton Ave., Menlo Park, Calif 
This traveling-wave tube features 
broadband operation from 4 to 8 
kme without the necessity of mak 
ing any electrical or mechanical ad- 
justments. It finds its greatest use 
where this broadband characteristic 
can be utilized such as r-f preampli- 
fiers and untuned r-f receivers in 
systems applications. It is also used 
broadband 


extensively in micro- 


wave measurement techniques in 
the laboratory. Grid control is pro- 
vided for variable gain and power 
output applications. Approximate 
operating characteristics over this 
band are 30-db gain and 


output. The unit 


10-mw 
requires a 300- 
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HEILAND OSCILLOGRAPH 
CHARTS LY 





ON LONELY 
MOUNTAIN PEAK 


Dr. Franklin E. Roach, consulting physicist to the National Bureau of Standards, 


loads a record take-up drum into the Heiland oscillograph 


n wind-swept “Fritz Peak” in the Colorado Rockies, the broad ca- 
pacity of the Heiland 712 oscillograph goes to work on every 
cloudless and moonless night, charting the airglow in the sky 
Charting these night-light phenomena formerly required 30 minutes, 
but a complete record of the skies is now taken every 4 minutes. 


A 4-teles¢ ope Photometer 


installed at the top of the 9,000 foot 
mountain—sends information on the amount and quality of light in the 
skies to the Heiland 712 Oscillograph located in the trailer laboratory 
below. Heiland galvanometers convert these data into clear, easily-read- 
able oscillograms for later study 

The National Bureau of Standards “Airglow”’ Project is engaged ip 
a study of the earth's upper atmosphere. It is expected that this research 
will reveal high-speed fluctuations in the airglow, which originates in 
that part of the upper atmosphere known as the ionosphere. 

Heiland Series 700-C Recording Oscillographs provide record widths 
as great as 12 inches, accommodate up to 60 channels and have record 
speeds through 144 inches per second. Galvanometers with unequalled 


sensitivity ratings are available in frequencies up to 5000 cps. 


@ Write for Bulletin 700 CFPK for details. 
Visit the Honeywell Booth, ISA Show 


A DIVISION OF MINNEAPOLIS 


HONEYWELL 


130 £. Sth Ave 


Wetland 


HONEYWELL Denver 3. Cole 
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The No. 90901 
One Inch 
Instrumentation Oscilloscope 









Miniaturized, packaged panel mounting 
cathode ray oscilloscope designed for use 
in instrumentation in place of the conven 
tional “pointer type" moving coil meters 
uses the |" ICPI tube bezel 
matches in size and type the standard 2” 
square meters. Magnitude, phase displace 
ment, shape, etc 
visible on scope screen 


Panel 


wave are constantly 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 


MALDEN 
MASSACHUSETTS 













NEW PRODUCTS (continued) 


field and a 700-v regulated 
supply. 


vauss 


power 


t 





| Vista 
MAGNETIC CLUTCH | 


STERLING PRECISION INSTRUMENT 
CorP., 34-17 Lawrence St., Flushing 
54, N. Y. Model T502 is a high- 


speed, 


Wo hee 


with these rugged nylon 


electromechanical a 
tip and banana plugs! 


component for all types of control, 
computer and servo systems. It can 
be mounted on a single hanger like 
any standard servo motor. Mount- 
ing is identical to Mk8 Mod 0 servo 
motor, 


precision 


Wlustrated chove— 
Johnson's new nylon 


insulated banana 
plug. Below——a cut 
away view of the new 
nylon insulated tip 
plug 
toughest, most dura 


two of the 


ble connectors avail 
able today! 





Look at these features: 


@ Shock-proof nylon insulating handles — won't 
chip or crack with the hardest usage. 

@ provides high voltage insulation. 

@ Highly resistant to extremes of heat, cold 
and moisture. 

@ Special design for simplified solderiess con- 
nection of up to 16 gauge stranded wire. 

@ Economical —simple, functional engineering 
design gives you top quality at low cost. 


SPECIFICATIONS 


BANANA PLUG—nickel-plated brass con- 
struction with nickel-silver springs. Spring plug is 
175" diameter, fits all standard banana jacks. 
TIP PLUG—recessed metal head is fully in- 
sulated, preventing exposure of metal surfaces 
when tip plug is engaged in any standard tip 
jack. Metal parts ore brass, nickel-plated. Pin 
is .081" diameter 
Available in 1] bright colors to match Johnson 


VAT 


NYLON TIP JACK AND 
INSULATING SLEEVE 


fits all standard tip jacks. 


GEIGER TUBE 
with 7-in. cathode 


AMPEREX ELECTRONIC CORP., 230 Complete assembly includes a stond 
Duffy Ave., Hicksville e I. N. vr. ard nylon tip jack with a threaded 
’ nylon insulating sleeve. Ideal for 

The type 912NB Geiger tube, be- patch cords, this assembly is also ex 
a oe : cellent for panel mounting, where an 

cause of its 7-in. cathode, obtains insulated rear connection is desired 


much higher sensitivity and greater 


Investigate today! Write for prices, further information 


dk) E. F. JOHNSON COMPANY 
2331 SECOND AVE S.W. @ WASECA, MINN 
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pulse height. It is used for the de- 
tection of beta and gamma radia- 
tion in monitoring equipment and 
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NEW PRODUCTS 


(continued 


survey instruments. The 912NB has 
a stainless steel cathode, 39/64 in. 
i.d. and a wall thickness of 30 mg 
per cm*. Minimum plateau length 
is 200 v; operating voltage is 900 v. 
The tube is fully described in the 
tube which is 


radiation catalog, 


available on 


request. 





GALVANOMETERS 
for direct recording 
CONSOLIDATED ENGINEERING CORP., 
300 N. Sierra Madre Villa, 
dena 15, Calif., has released the first 
five of a 


Pasa- 
new high-performance 
series of galvanometers. The instru- 
ments permit accurate recording of 
dynamic signals up to 200 eps with- 
out amplifiers. Several of the units 
electrically 
CEC’s 
feature 
response, 


are interchangeable 
present 7-300 
extended 


Other members 


with 
but 


units, 
frequency 
of the 
high-performance family are distin- 
guished by extremely high sensitiv- 
ity and 
where 


are expected to be used 
maximum resolution or re- 
cording of low-level signals is re- 
quired available for 
direct connection to commonly used 


Types are 
120, 180, and 350-ohm strain gages 


and resistance-type pickups. Fur- 


ther information and complete 
specifications are given in bulletin 
1559 


PHOTOCONDUCTIVE 
CELL 


cadmium-sulfide type 


RADIO CORP 
N J . nas 


OF AMERICA, Harrison, 


introduced a_ small 
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 Brunaker 


| 


+—+- 


brand new! 
E 


ied 


marker 
- pulser * 


A PRECISION | MARKER-GENERATOR 


AND PULS 


E-GENERATOR FOR MANY 


LABORATORY AND PRODUCTION LINE USES! 





Now you can make precision time 


measurements with one combination 
marker-generator and pulse-genera 
tor. Use the Brubake1 
Marker-Pulser broad-band 
oscilloscope) for measurements of de 


time-tested 
(with a 


lay lines, filters, video-pulse ampli- 
fiers, pulse transformers, and pulse- 
forming networks. Use it to calibrate 
other test equipment. All outputs are 
locked together to provide completely 
jitter-free synchronization of output 
pulses, scope-marker pulses, and scope 
synchronizing pulses. And for flexi- 
bility of use, the output pulses and 
scope-synchronizing pulses are vari- 
able with respect to each other as 
well as to the scope markers. Measure- 
ments of time delays in increments of 
0.01 microseconds are made rapidly 
by means of a calibrated dial which 
reduces necessity for operator inter- 


polation of scope traces. 


The Marker-Pulser is time tested. | 


@ Output pulse width, 
0.1 to 10 microseconds 


@ Output pulse rise and 


j fall time, 0.03 microseconds 


@ Output pulse repetition rate 
100 to 5000 pps 


@ Synchronizing pulse width 


3 microseconds 
Forced air cooling 


Compact construction 


Inset rear deck for ease of 
connections, with detachable 
line cord and standard video 
and ayne cables 


pS tee a ee ee me ee ce ee em 


a ee aan 


Illuminated panel and markings 


EE 


*Trode Mork 


t has been used continuously to test 


Brubaker delay lines, And Brubaker is the LARGEST PRODUCER OF PRE- 
CISION DELAY LINES. We will be glad to quote on YOUR requirements. 


BRUBAKER ELECTRONICS, INC 


9151 Exposition Drive + l 


on this page, use post card o 


| 1A ( 


os Angeles 34 alifornia 


n last page 
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DIRECTIONAL WATTMETER 


Reads Directly... WATTS FORWARD 
WATTS REFLECTED... % 50 Ohm Coaxial Lines 


Measures POWER into the antenna in the actual oper- 
ating circuit. Continuous monitoring if desired. 










Measures reflected power, direct reading. In antenna match- 
ing work, results show directly in lower reflected power 






Ideal for mobile equipment 





Tests 50 ohm e-f lines, antenna connectors, filcers—quickly 
ACCURATE because of high directivity and small 
frequency error 

DIRECT READING — no calibration charts, no full scale 
meter adjustments needed, Meter scale reads directly for 
all ranges and is expanded for better down-scale reading 
CONVENIENT ~ does not require reversal of r-f connec 


tions. No auxiliary power required. 








y+ 






: 
; 






Negligible power loss and insertion VSWR. é 4 , 
Full scale power range and frequency range are 
determined by the selection of plug-in elements “= 


Model 43 with front element 
in operating position. Dimen 
sions: 7” x 4° x J Weight, 





from the following list 





Frequency Range—25. 1000 megacycles in five ranges vis. 25-60 
(A), 50-125 (B), 100-250 (C), 200-500 (D), 400-1000 (E) 





4 pounds 
. a 4 ! 
Power Range—10, 25, 50, 100, 250, and 500 watts full scale. Available $0239 jacks for PL259 plugs 
in most frequency ranges oveilable 





Write for literature 


ee 
ELECTRONIC CORP. 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


Pat VELMA y Pema 


Accuracy 5% of full scale 





VAN GROOS 
COMPANY 
Sherman Oaks, Col. 


RON MERRITT 
COMPANY 
Seattle 





DIRECT 
TEMPERATURE 
Wee las he 


ur 3S OO F 


IRIDIUM vs. RHODIUM IRIDIUM 
lee eed 


SIGMUND COHN CORP. “Sagi 


Metallurgists and Producers of Small Wire 


121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y. 
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NEW PRODUCTS ntinued 


cadmium-sulfide photoconductive cell 
of the head-on type designed espe- 
cially for light applications where 
a single tiny photosensitive device 
The 6694) 
features high luminous sensitivity, 


is required. new cell 


background noise, 
signal output which is di- 
rectly proportional to the intensity 
of the light falling upon the cell. 
It is useful for light-controlled relay 
applications, in computer 


extremely low 


and a 


systems, 
and in light meters for measuring 
the brightness of small luminous 


spots. The cell’s spectral response 


3,500 
to 5,500 angstroms with maximum 


covers the visible range from 


sensitivity in the green region of 
the spectrum. The 6694 has a maxi- 
mum length of only 0.19 in., a maxi- 
mum width of 0.34 in., and a maxi- 
mum depth of 0.185 in. 
photosensitive area is 0.02 


Minimum 
0.018 
in. Ratings, characteristics and op- 
erating considerations are included 
in an available technical bulletin. 





DECADE COUNTERS 


with plug-in construction 


RANSOM RESEARCH, P. O. Box 382, 
San Pedro, Calif., has 
miniaturized decade 
counters weighing 6 to 8 oz with 
miniature place they 
employ the new direct-reading EIT 
decade-scaler tube and replace older 
versions weighing 11 oz. Four types 
are available 


developed 
electronic 


tubes in 


a 20-ke scaler, a 40- 
100-ke scaler and an 
output stage scaler operating at 10 
cps which can be used to 


ke scaler, a 


feed a 
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NEW PRODUCTS continued 


mechanical counter. The 20-ke, 40 
ke and 100-ke counters are avail- 
able with or without an_ input- 


shaper circuit. Plug-in construction 
makes them particularly useful as 
building blocks to form any desired 
Dimensions of 


combination. all 


models are 18 in. 2% in oté in. 
exclusive of tubes. One to three 
miniature-type tubes supplement 
the EIT decade-scaler tube 





FIVE-IN TV SCOPE 
has wide-band response 


HICKOK ELECTRICAL INSTRUMENT 
Co,, 10527 Dupont Ave., Cleveland 
8, Ohio. Model 675 high-sensitivity 
wide-band features a calib- 
rated and illuminated 
filter to 


by 


scope 
scale with a 


green reduce reflections 


caused incidental illumination. 
The scope has a frequency response 
of 1 cps to 4.5 me (within 3 db) and 
is flat through the color burst fre- 
quency of 3.58 me. Sensitivity is 20 
mv rms Variable 


available 


per in. writing 
from 25,000 
psec per in. (based on 4 in.). Addi- 
tional 


speeds are 


technical features are avail- 


able from the company 


Literature 


Relays and Switches. Automatic 


Electric Sales Corp., 1033 W. Van 
3uren St., Chicago 7, Ill. Bulletin 
RH No. 8 describes how the com- 
pany’s electric relays and stepping 
switches are being utilized in the 
design and construction of an ad- 
vanced circuit analyzer used in the 
testing of electrical systems. Use 


of the relays and switches discussed 
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Electrically, Corning Glass Capacitors 





replace mica types CM45 thru CM7Q, 

The CY60 is physically interchange 

able with i types CM45-—CM61 
’ . 
Corning 


Medium-Power 


offer the dielectric 
uniformity and 
stability of 
all-glass design 


You'll notice a definite departure in 
physical form between these capaci- 
tors and those previously available 
ior RF use. 

The purpose of this is to take full- 
est advantage of glass in medium- 
power transmitting work in power 
amplifiers, low-power transmitters, 
low-power oscillators, TV transmit- 
ters and other electronic devices in 
grid, plate, coupling, tank and by- 
pass functions. 

rheir small size and light weight 
make them aircraft and 
other mobile transmitters. 


ideal for 


Characteristics and advantages 


Glass Dielectric is formed as a homo- 
geneous, continuous ribbon free of 
holes, cracks, foreign inclusions and 
other imperfections. This creates a 


You can also get Fixed Glass 


miniature Tab-Lead Capacitors with many unusual advantages 
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CORNING GLASS WORKS . 

New Products Division « 36-9 Crystal St., Corning, N. Y. i 

Comnung means reseach in Glass | 

Please send me the descriptive catalog sheet on Corning Medium-Power Transmitting ; 
Capacitors. { 
Name Title | 
Company 
Address 
City Zone State | 
4 


TYPE 
~ 


CcCY60 





1TYPR CY6S5 


TYPE CY70 





highly-stable, low-loss dielectric 


Temperature Coefficient... +140 
ppm/* C. over a range of +25°C. to 
+ 85°C. Variations in TC between 


capacitors at any given temperature 
up to 125°C. are negligible; and the 
IC remains the same after repeated 
cycling 


Capacitance Drift... In no case ex- 


ceeds *.1% +.1 uuf. 
Capacitance, Voltage and Power 
Ratings ... Available in capacitance 


values to 100,000 uuf; voltage rat- 
ings to 6,000 peak-working volts; 
power ratings to 7.8 KVA at 
megacycle 

You can get Corning Medium- 
Power Transmitting Capacitors now. 
For full, detailed information, write, 
wire or phone 


one 


Capacitors with Pigtail Leads and Glass Sub 
isk for facts 













HEAVY DUTY 
Multiple Arm 


4 Ne 
by SIGNAL 


ey meet 4414 
Cast Aluminum Base 


PUM me 
Resistant 


Available AC ~— DC 


eM CCE rir A superior relay that has endured 
LA ee UT the test of time .. . Specified for 

Contact Combinations on many years by America's largest 
TET manufacturer of electrical controls 

and communications equipment. 


OL] : 
a Ses For complete data, write for Bulletin No. 30-6 


Engineering 
representatives 
in principal cities 


“VACUUM TUBE 
RETAINERS 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withsiands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand, 


Available for envelope types T7, T8, MT8, hese f 
LS mee ||| Manufacturers o 
T5//>, T6!/.,MT-IC, ST19, Tl4, ST128CT-9, MACCRieo me BO Da 


JAMES IPPOLITO & CO., INC. 
401 CONCORD AVENUE, BRONX 54, N. Y. 








NEW PRODUCTS (continued) 


has produced an analyzer with im- 
proved speed, accuracy ease of op- 
eration and dependability. 


Portable Potentiometers. Leeds & 
Northrup Co., 4934 Stenton Ave., 
Philadelphia 44, Pa. Complete in- 
formation about single, double and 
triple-range portable potentiom- 
eters widely used for numerous emf 
measurements in plant and labora- 
tory, is available in data sheet 
E-51(2). The concise sheet lists in- 
strument features and tabulates the 
characteristics of each potentiom- 
eter for ready comparison. 


Continuous Thickness Measure- 
ments. Minneapolis-Honeywell 
tegulator Co., Wayne and Windrim 
Aves., Philadelphia 44, Pa. Data 
sheet No. 10.9-la describes thick- 
ness or weight control of pages, 
rubber, foil, coatings and other 
moving sheet materials. Thickness 
or weight per unit are continuously 
measured and controlled by Tracer- 
lab beta gages equipped with Brown 
ElectroniK instruments. Applica- 
tions, principles, features and in- 
strumentation are given as well as 
sections on accuracy and personnel 
protection. 


Computer Brochure. J. B. Rea Co., 
Inc., 1723 Cloverfield Blvd., Santa 
Monica, Calif., is offering a 12-page 
brochure on the READIX, a general 
purpose, fixed and floating point 
computer designed for business data 
processing, scientific computation, 
data reduction or automatic con- 
trol. In addition to operational data 
on the READIX, the brochure covers 
such features as the low price, 
built-on test equipment and simpli- 
fied maintenance. 


Rectifier Recording Instruments. 
The Esterline-Angus Co., Inc., P. O. 
Box 596, Indianapolis 6, Ind. Bul- 
letin 455 illustrates and describes 
the model AW rectifier recording in- 
struments. Uses shown are typical 
of applications to be found in any 
plant. Specifications for the 50 ma 
split-core current transformers are 
included. 


Components Catalog. Cambridge 
Thermionic Corp., 445 Concord Ave., 
Cambridge 38, Mass. Catalog 500 
includes complete specifications, ac 
tual size illustrations and schematic 
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NEW PRODUCTS continued 
drawings of all the company’s stand- 
ard electronic and electrical com 
ponents. Solder terminals and swag- 
ers, terminal boards, hardware, 
insulated terminals, coil forms and 
wound coils, and capacitors are each 
given a complete section and full 
details for ordering the many types 
of each unit are included. The cat- 
alog is three-hole punched for easy 
reference and filing 


Magnetic Components. Raytheon 
Mfg. Co., 100 River St., Waltham 
54, Mass. A 16-page bulletin 4-100, 
describes in detail the wide variety 
of specialized magnetic components 
produced by the company for use 
in all types of electrical and elec- 
tronic equipment. Well illustrated 
with photos, circuit diagrams, and 
output curves, the booklet covers 
equipment designed for both power 
and signal applications such as 
transformers, magnetic amplifiers, 
filters and delay lines. Also included 
is a section on unusual and interest- 
ing design features incorporated in 
many of the Raytheon units. 


A-F Carrier. North Electric Co., 
Galion, Ohio. A new low-cost signal 
ing system designed specifically to 
fill expanding subaudio or d-c sig- 
naling needs is described in a 4-page 
bulletin. The system described uti- 
lizes either frequency shift or fre- 
quency modulation for transmitting 
signaling information. It permits 
teletype, telegraph, telemetering, 
and other subaudio or d-c signaling 
to be multiplexed over open wire, 
telephone carrier, radio, microwave 
or any system capable of carrying 
voice frequencies. The bulletin con- 
tains photographs and specifications 
of the system. 


Laboratory Standard Instruments. 
Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, 
N. J. The company’s laboratory 
standard instruments and standard 
cells are fully illustrated and de- 
scribed in catalog A46A. Also in- 
cluded is expanded information on 
frequency coverage, frequency com- 
pensation and waveform effect per- 
taining to the model 326 voltmeters, 


ammeters and wattmeters 


Digital Converter. Norden-Keta 
Corp., 555 Broadway, New York 12 
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transistor and 


digital computer techniques 


AUTOMATIC RADAR DATA PROCESSING 
TRANSMISSION AND CORRELATION 


IN LARGE GROUND NETWORKS 


Engineers 
& 


Physicists 





Digital computers The application of digital and 
similar to successful transistor techniques to the prob 
Hughes airborne fire control lems of large ground radar net 
computers are being works has created new positions 
applied by the Ground Systems at all levels in the Ground Sys 
Department to the tems Department. Engineers and 
information processing and physicists with experience in the 
computing functions of fields listed, or with exceptional 
large ground radar weapons ability, are invited to consider 


control systems jomnimng u 





-RANSISTOR CIRCUITS *¢ DIGITAL COMPUTING NETS « 
MAGNETIC DRUM AND CORE MEMORY + LOGICAL DESIGN + 
PROGRAMMING * VERY HIGH POWER MODULATORS AND 
TRANSMITTERS * INPUT AND OUTPUT DEVICES « 


SPECIAL DISPLAYS * MICROWAVE CIRCUITS 


Scientific and 


HUGHES 


2 oe oe, ae oe 


Engineering Staff 


DEVELO! 


LABORATORII 














340 


for 


DYNOGRAPH 


0.001 volt input d-c gives 70 mm. 
deflection with this high-speed 
direct writing oscillograph, many 
times that for competitive units. 
The Dynograph with one amplifier 
is used for all types of inputs for 
measuring speed, temperature, 
position, vibration, and other 
variables. Patented, chopper 
amplifier design makes it sensitive, 
stable, and versatile. Available in 
both 6 channel console 
model and single and 
dual channel portable 
models. Get bulletin 
L742—compare the 
Dyndgraph with all competitive 
models—it combines sensitivity 
with absolute stability. 


OFFNER 
ELECTRONICS INC. 


5324 N. Kedzie Avenue 
Chicage 25, U.S. A. 
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millivolt: 


-— yet drift-free - 


NEW PRODUCTS continued 
N. Y. The recent 4-page bulletin 
No. 360 has applications, specifica- 
tions, characteristics and an instal- 
lation drawing of the new ADC-1 
digital converter. The converter 
described has an unambiguous out- 
put of 13 binary digits and operates 
at high speed in clockwise or coun- 
ter-clockwise operation. 


VTVOM. Hycon Mfg. Co., 2961 E. 
Colorado St., Pasadena 8, Calif. 
Model 614 vacuum-tube volt-ohm- 
meter is illustrated and described 
in a single-page flyer. Included are 
the many advantages, specifications 
and price ($87.50). 


Tube Selection Chart. Genera] 
Electric Co., Schenectady 5, N. Y. 
A selection chart listing 40 of the 
company’s 600-ma series-string re- 
ceiving type tubes 
heater warmup design—is now 
available. It classifies the tubes ac- 
cording to elements; lists typical 
service, heater voltages, maximum 


all of controlled 


plate and screen dissipation rat- 
ings; and gives average character- 
istics. Ask for ETD-1163. 


Resistance Precision Meter. Fed- 
eral Telephone and Radio Co., 100 
Kingsland Road, Clifton, N. J., has 
available a catalog sheet describing 
the type RGV resistance precision 
meter. Resistance range of the unit 
discussed is from 0.01 ohm to 100 
Tech- 
dimensions, 
weight, uses and operation data are 
included in the catalog sheet. 


megohms in seven ranges. 
nical specifications, 


Program Control. Minneapolis 
Honeywell Regulator Co., Wayne 
and Windrim Aves., Philadelphia 
44, Pa. Bulletin 1130, “Program 
Control of Process Variables,” de- 
scribes the methods and advantages 
of employing automatic, time-con- 
ditions control for many industrial 
processes and tests. A convenient 
selection chart aids in choosing the 
right instruments for any program 
control application. 


Transistor Noise Figure Test Set. 
Radio Receptor Co., Inc., 251 W. 
19th St., New York 11, N. Y.,-has 
available a bulletin giving a general 
description and technical specifica- 
tions for the model TS-101 tran- 
sistor noise figure test set. The 











MOLDED 
OPEN TYPE 
TRANSFORMERS 


THE 


CLIPPER 


SERIES 





Built to pass MIL-T-27 specifica- 
tions, including Grade | hu- 
midity tests, and to operate 
continuously at 150 C (Class C). 


Result: Savings up to 50% in space 
and weight without sacrifice 
in performance. 


The Clipper is only one of the 
many types we make. We spe- 
cialize in custom-built trans- 
formers to your specifications. 
Let our engineering staff help 
solve all your transformer 
problems. 











Samples delivered in 
1 to 3 weeks 


Write for Literature 


FORMER 
P RATION 
297 North 7th Sr. Brooklyn 11, N. Y. 
$STagg 2-4200 


September, 1955 — ELECTRONICS 








WEW PRODUCTS continued 


intended 
primarily for production test serv- 


equipment described is 


ice by both manufacturers and 
users of transistors. 


Ruggedized Panel Instruments. 
Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, 
N. J. A38B 


trates and describes 


Catalog fully illus- 
the complete 
line of ruggedized and sealed panel 
instruments in 14 in., 24 in., 34 in 
and 43 in. sizes, a-c, 
thermo, in both 


d-c, r-f and 
commercial and 


) 


military types. Instruments in 2 


34 and 44 in. have an external zero 
corrector, and all instruments may 
be readily opened and_ resealed 
using only an ordinary screwdriver. 
The catalog includes information on 
design and ‘construction features, 
and on the test procedures em- 
ployed to insure dependable accu 
racy in service under extremes of 
shock, vibration, temperature, hu- 


midity and general abuse 


Connectors. Alden Products Co., 
117 No. Main St., Brockton, Mass., 
has released a new handbook se¢ 
tion featuring integrally molded 
h-v cable 


caps. The 


disconnects and tube 


connectors described 
provide a low cost method of con 
necting and disconnecting voltages 
up to 30 kv, including corona free 
Originally 
developed to meet rigid color ty 


tube caps up to 25 kv 


requirements, the connectors dis 
cussed can satisfy similar require- 
ments in transmitters, x-ray gear, 
h-v supplies and other similar ap- 
plications. A choice of insulation 
and wire types is provided so as to 


meet unusual operating conditions. 


TV Transmitters. Allen B. DuMont 
Laboratories, Inc., Clifton, N. J 
Bulletin TR-884 covers the series 
100 (channels 2-6) and series 200 
(channels 7-13) 50-w tv transmit- 
ters. Included are an illustrated 
description and technical specifica- 
tion listings for the aural and 
visual transmitters. 


Ultrasonic Cleaning Equipment. 
Acoustica Associates, Inc., Shore 
Road, Landing, L. L., 
N. Y. Bulletin DR-400 describes 
ultrasonic cleaning equipment for 


Glenwood 


production cleaning and degreas- 
ing of precision products for elec- 
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New Lion “Hi-Streneth” fastener completely assembled. Cutaway shows the beveled 
counter sink. Beveling substantially increases the area over which stress is distributed 


NOW! Shear strength twice 


that of any other fastener! 


New Lion “Hi-Strength” design fills every need for parts 
that must be fastened, taken apart, buttoned tight quickly 


Here's a new and better answer to your 
problem of metal-to-metal 
where high shear stress and vibration 


fastening 


are factors. 

It’s the Lion “Hi-Strength” fastener, 
combining speedy quarter-turn open- 
ing and closing with a shear strength of 
4750 lbs! 

This “Hi-Strength” fastener is re- 
markably strong because shear load is 
distributed evenly over the area of the 
fastened parts. The secret lies in the 
beveled counter sink in the sheet and 
the nut. It’s the same high shear prin- 


LION 


one of the 






Quarter-turn 
FASTENERS 244 Industrial Highway 


SOUTHCO 


ciple used for years by the automotive 
industry for wheel lugs. 

In addition to high shear strength, its 
tensile strength is 3000 Ibs. Sheet sepa- 
ration is zero up to 4750 Ibs. Misalign- 
ment is as much as .125 with high shear 
qualities. Regardless of the number of 
times it’s opened or closed, there is no 
wear. It cannot be overtorqued (up to 
3750 Ibs.). It cannot be fastened incor- 
rectly. It is no larger than a standard 
No. 5! 

To test it yourself, write for a free 
mounted working sample. Just drop us 
a line on your company letterhead. 


Southio ID 
South Chester 


sion 


( orp 


Lester, Pa 
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NEW PRODUCTS continued 


tronic, electrical, radio and tv, 
photographic and instrument man- 
ufacturing industries. A _ photo- 
graph of the ruggedly constructed, 
portable one-knob control unit, an 
explanation of its above-audibility 
sound wave principle of operation, 


| found it! 


say leading design and 
development engineers 






and complete specifications are 


° presented. 
the smallest wire-wound 


Avatiable single or up to 6-gang unite on one ehaft 


precision potentiometer Soft Solder Alloys. Alpha Metals, 


4" Size—Linearity 2% —High Resolution—200-~-to 50K* {n° °6 Water St. Jersey City 


. J., has new literature available 





torque: .035 oz./in. @ 20° C, ambient temperature: —55° C, showing some of their special soft 

power rating: 2 watts for 60° @ ize <. solder all ‘hart for The 
C. rise *Resistance Range: 200 ~ to re Buys sh Cees oo - 

meets applicable portions of 50K standard, + 2%. High- bulletin also contains brief de- 1 
MIL-E-5272A standards er or lower on special order. scriptions of the alloys and some 


Standard, servo or flush mountings... dual or up to 6-gang units. of their suggested uses. 


The case and threaded mounting bushing is one-piece anodized aluminum for 

























maximum heat dissipation. The shaft is centerless ground stainless steel. Standard Silicon Junction Diodes. Hughes 5 
bearing in aluminum or bronze insert. Available for lower torque requirements with : : : a ; : 
ball or jewel bearings. All units fully sealed, moistureproofed, fungicide treated. Aircraft Co., Culver City, Calif. A 
Our unique manufacturing and testing facilities new 8-page booklet illustrates and 
assure you of controlled quality. Fach ACEPOT is describes a line of silicon junction 
ye rformance tested and a Polaroid picture record diodes that are particularly use- 
is supplied showing linearity and resolution. VY" size al j i f hick 
’ : : ° é ications for which ger- 
Send for specification sheet, application data sheet linearity 3% fu - ‘PP "= are —= 
and prices, Your inquiry will receive prompt at- 10 ~ to 50K + 5% manium devices are not suitable 
tention. emer tat poeta by virtue of temperature limita 
eter with the same fine charac i i » ailic j > scusse 
ACE ELECTRONICS ASSOCIATES teristics os the ACEPOT. Meets tions. The silicon diodes discussed 
MIL standards. Available stand- are characterized by excellent for- 
i rd haft lock, Stops if re- . 
125 Rogers Avenue, Somerville 44, Mass. —_— ward conductance, together with 
ACEPOT, ACETRIM trademarks applied for : 
vei me extremely high back resistance. 
: A Specifications and general product 
unique in design rugged in constructi ane 
f in ee ' information are included. 
| . re , 
GREEN Overpotential Testers. Beta Elec- 
~~ tric Corp., 333 E. 1083rd St., New 
PANTOGRAPH York 29, N. Y., has prepared a 
ENGRAVERS databook giving full information 
THE 70) ait : on d-c overpotential testing. It 
THE NEW tame til b mf contains a detailed compilation of 
HEAVY DUTY MODEL D 2 data on the principles involved and 
I a bibliography of material on test- 
i The three-dimension- ing techniques. Full description of 
i al bench Model 106 the portable and mobile series 3000 
; ” cults costs — en- oe 
testers is included. 
graves, routs, mod- 
els and rofiles, : . _— 
} os P Electromagnet System. Varian 
i giving you expert . ’ © Mell 
{ results even by un- Associates, Palo Alto 2, Calif., has 
' skilled workers published data sheets and specifi- 
| cations on the V-4004 completely 
: matched 4-in. electromagnet sys- 
The Model D-2 or duty two rage a ore tem. The system described is ideal 
on one ‘ ” 
is G precision machine with a multitude of new teatures. .— for studies of susceptibility, Zee- 
Open on three sides, it permits complete freedom for | ; ; 
: ; aces eg ' man or Hall effects; for testing 
° , ; 
engraving, milling, profiling large panels (up to 30” in , 
; , a ; : magnetic materials; for lecture 
= diameter) or bulky pieces. Single, micrometer adjustment S 
controls vertical depth of cut, automatically adjusting demonstrations ; anc for eee 
copy table with pantograph. Range of reduction ratios other applications requiring a ° 


from 2-to-1 to infinity! Vertical range over 10 inches! | magnetic field. 






For complete.information, write to os 
GREEN INSTRUMENT COMPANY 


Motor Catalog. The Peerless Elec- 
tric Co., West Market St., Warren, 
Ohio. An 8-page catalog describ- 
| ing the company’s line of 4 to 30- 
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NEW PRODUCTS continued 


hp, single-phase, polyphase and 
d-c motors is now available. Bul- 
letin SDA-155 gives information 
on how to select the proper motor; 
things the manufacturer should 
know about the motors you re- 
quire; standards and specifications 
to which Peerless builds; and data 
on fractional and integral horse 


power frame sizes. 


Power Supply. John Fluke Mfg. 
Co., Inc., 1111 W. Nickerson SBt., 
Seattle 99, Wash. A recent flyer 
covers the model 400 BDA 500 to 
5,100-v dual polarity d-c power 
upply. Complete freedom from 
annoying jitter, bounce and co 
rona, and inherently excellent sta 
bility make the unit described 
ideal for exacting requirements 
of photomultiplier, proportional 
ounter and ionization chamber 


vork. Specifications are included 


Fastener Catalog. The Palnut C 

61 Cordier St., Irvington 11, N. J 
A 16-page catalog of lock nuts and 
fasteners for radio, tv and elec 
tronic assembly ha been pub 
lished. Included are complete de 
tails of advantages, dimensions 
and applications of lock nuts for 
assembly of chassis, speakers, con 
trols, switches, record changers, 
tone arms, transformers and recti 
fier stacks. Also included are wing 
lock nuts for antennas and focu 
coils; shield can fasteners; coil 
tube fasteners; tension type lock 
nuts for tuners; plus information 
on power and manual wrenches 


and assembly methods 


Electronic Tachometer. Sunshine 
Scientific Instrument, 1810 Grant 
Ave., Philadelphia 15, Pa. Catalog 
No. 19 is a 4-page bulletin cover- 
ing an electronic tachometer that 
will measure speed over a range 
of 0 to 1,000 cps, or 0 to 60,000 rpm, 
with a sustained high accuracy of 
0.2 percent. Chief features, appli 
cations, operation information 
specifications and ordering direc 
tions are given 

Audio Products. Electro-Voice, 
Inc., Buchanan, Mich. Condensed 
atalog No. 123 on the company’ 
product lines is now available. The 
16-page booklet includes basic in 
formation on tv and broadcast 
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. «+ Very High Frequencies 


RADIO INTERFERENCE 
Tate Me SO i bh a 


measuring equipment 





* Stoddart NM-30A + 20mc to 400me 


© Commercial Equivalent of AN/URM-47 
+ 


PRINTED CIRCUITRY Modern printed circuits offer many advantages over con- 
ventional wiring, lighter weight, more compact units and freedom from many of 
the troubles normally encountered in conventionally-wired electronic equipment. 
Vibration becomes even less of a problem with printed circuits, adding to the many 
portable features already available with Stoddart equipment 


ADVANCED DESIGN Specialized engineering and modern production techniques 
have produced one of the most advanced instruments for the accurate measurement, 
analysis and interpretation of radiated and conducted radio-frequency signals and 
interference ever manufactured. Designed to laboratory standards, rugged, and 
with matchless performance, the versatile NM-30A is an outstanding example of 
modern instrumentation, Its frequency range includes FM and TV bands 


SMALLER SIZE...A wider frequency range and higher standard of performance 
is incorporated into an equipment whose size is one-third that of any similar equip- 
ment ever manufactured. 


SENSITIVITY. .. Sensitivity ranges from one to ten microvolts-per-meter, depending 
upon frequency and antenna in use. 


APPLICATIONS ... Field intensity surveys, antenna radiation pattern studies, inter 
ference location and measurement for checking radiation from virtually any 
mechanical or electrical device capable of generating or radiating radio-frequency 
signals or interference. 


Stoddart RI-FI* Meters cover the frequency range 14ke to 1000me 
ViF HF m.208, 150k< 10 25m «=| UME 


NM-10A, 14ke to 250ke | Commercial Equivalent of | NM-50A, 375mc to 1000m<« 
Commercial Equivalent of | AN/PRM-1A. Self-contained | Commercial Equivalent of 
AN/URM-6B. Very low frequen- | botteries. A.C. supply optional. | AN/URM-17. Frequency ronge 


; Includes standard broadcast includes Cit bend d 
em | band, radio range, WWV, and UMP color TV: bond =e 
communications frequencies. 
ics asian culos BEO. : a<neaineanimeainsion j 





SON CNS ee eee 


6644-A Santa Monica Bivd., Hollywood 38, California ¢ Hollywood 4-9294 








w 
= 





iF IT’S MEW... 1F IT’S NEWS... IT’S FROM ELLO 


MAKING CONNECTIONS FROM 
COAST-TO-COAST 


Every day, more and more quality 
manufacturers are joining the imposing 
list of those “Variconizing” their de- 
signs. For Elco’s Varicons offer an 
almost infinite number of combina- 
tions. Here, for example, are but three 
combinations; and all are possible from 
only four basic parts: end sections, 
center section and contacts. Elco 
has furnished from 2 to 64 contact 
Varicons, for commercial and military 
usage, in polarized or keyed combina- 
tions. The Varicon has been termed 
the “engineer's dream” — you design, 
we align! Available in general purpose 
phenolic, low loss mica, general pur- 
pose phenolic color, and alkyd (if 
quantity sufficiently large). Contact 
material, tested and approved in gen- 
eral use, is phosphor bronze, silver 
plated. Varicons are available in single 
tier and double tiers, with brackets, 
handles, covers, recessed housings — 
and now, for printed circuitry. Write, 
phone, wire for complete informa- 
tion. 


ELCO CORPORATION, M STREET BELOW ERIE, PHILA. 24, PA., CU 9-5500 


this is what 
a good 
COLOR TV 
mee A ala 
looks like 


® Nothing takes the place of an 
Acme Electric power transformer to 
provide the proper performance, 
long life and minimum of service 


expense in color TV as well as monochrome 
receivers, As cooperating pioneers in the 
development of transformer components for 
television applications, Acme Electric has 
accumulated valuable experience which may 


benefit you, 


ACME ELECTRIC CORPORATION 


319 WATER STREET 


CUBA, N. Y. 


West Coast Engineering Laboratories: 1375 W. Jefferson Bivd, © Los Angeles, Calif. 


In Canada: ACME ELECTRIC CORP. LTD. 


® 50 Northline Rd. * Toronto, Ontario 


Py Ye Ned dl So ote 


TRAM S FORM ER S 
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NEW PRODUCTS 


public-address, recording com 


munications and special-purpose 
microphones and accessories. It 
also gives information on E-V Cir 
clotron amplifiers, and explains 
the CDP compound diffraction, p-a 


loudspeaker systems. 


Voltage-Regulated Power Supplies. 
Laboratories, 31-38 San 
Flushing 55, N. Y 


voltage-regulated 


Kepco 
ford Ave 
Twenty power 
supplies for research and indus 
trial use are illustrated and de 
scribed in a 2-color 6-page folder. 
Voltage, current, regulation and 
ripple for each are listed in tabu 
lar fashion. A price sheet is also 


available. 


VTVM’s. Hewlett-Packard Co., 
3327A Page Mill Road, Palo Alto, 
Calif., has available a 4-page cata 
log folder on its vacuum-tube volt 
illustrated 
descriptions and specifications for 
the models 400AB (10 cps to 600 
kc), 400D (10 eps to 4 me) and 
410B (20 cps to 700 mc). 


meters. Included are 


Terminal Bulletin. Hermetic Seal 
Products Co., 29-37 South Sixth 
St., Newark 4, N. J., has available 
Vac-Tite 
compression, single terminal feed 
throughs and standoffs... The parts 
illustrated are of Vac-Tite (glass- 
to-metal chemically bonded com- 


a 4-page brochure on 


pression) construction. Complete 
technical data and drawings are 


included. 


Toggle Switches. Network Mfg. 
Corp., 213 W. Fifth St., Bayonne, 
N. J., has available a specification 
sheet on the series 1600 UL ap- 
proved toggle switches of a single- 
hole flush mounting design. It pro- 
vides illustrations, complete order- 
ing data, mechanical and electrical 
information. 


Electronic Flow Meters. The Hays 
Corp., Michigan City, Ind. Pub- 
lication 55-1074-222 is a 12-page 
bulletin discussing several mer- 
cury-less transmitters offered with 
the company’s electronic flow 
meters. The instruments described 
are designed for measurement of 
differential pressures; liquid level; 
fluid, gas, air or steam flow: tem- 
peratures and pressures. They fea- 
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TYPE F2 CARRIER-TELEGRAPH SYSTEM 


Provides up to 40 teletype circuits on a telephone 
ite eee ‘ ' channel. 
ire 6-counter continuous integra- 


NEW PRODUCTS continued 


tion, 12-in. uniformly graduated This compact, economical, high-grade, long-haul, main- 

ine voice frequency carrer telegraph system is avail- 
le able in two channel spacings. The type F2A system, 
indicators. A combination of flows caer employing 120-cycle spacing between channels, pro 
vides up to 40 channels in the band of 300 to 4980 
cycles. The type F2B system, employing |70-cycle 
spacing, provides up to 28 channels in the band of 255 
to 4835 cycles. Up to 15 channels with oscillators, relay 


charts and choice of several sty 


or flow and level can be recorded 
on the same chart. 
test and metering facilities, jacks and bay terminals 


Radio Communications Equipment. 


Raytheon M fy. Co., 100 River St panel containing send and receive circuits for one 
Waltham 54, Mass. Product data ——— oe only age cap he gh ae aa 

~~ \ only /4 of space ona rac 'g y evelopec 
sheet PD 3-255 describes the cue 


will mount on a single 8-ft. bay. A channel-terminal 


level-compensation circuit provides practically undis- 
link model ACL-3, a frequenc! om torted signal reception over a wide variation of line 
s et loss. Standard | options are half- and full-duplex, 

modulated radio communications i “ ae eee ‘ F 


battery normal and reversed. 
system designed to provide a means New and exclusive techniques in the design and 
of maintaining permanent or . manufacture of filters and oscillator networks provide 


bil t a higher degree of frequency stability than has pre- 
. 1O- ‘ r we ions 
MODI Ne two-way communication viously been possible, with resultant reduction in signe! 


between transmitter and receiver distortion. This equipment is in current production, and 
microwave sites The literature early deliveries can be made of complete systems or 
, of single panels 
carries data on design feature 
, : F Typical 6-channe! packaged terminal of type F2 equipment. This Is the 
and operation of the equipment as ; type AN FCC-12 (Channels 1-6) of AN FCC-13 (Channels 7-12) Tele- 
. graph Terminal, as manufactured for the U.S. Army Signal Corps. It is 
well as a description and speci complete with regulated-tube rectifiers for plate and bias supply, and 
. > ° ‘ ' positive and negative telegraph loop-current supplies, jack field, relay 
fications of this hig hly portabie test panel, monitor circuits, fuses, spares, etc. The equipment is mois- 
ture- and fungus-proofed, and meets military standards where appli- 
cable. Up to four cabinets may be used together, to provide a completely 
self-contained 24-channel terminal 


communications system 


Engineering and Research Book- 


Pi ae ae ea ae ee RADIO ENGINEERING PRODUCTS 


‘arle Pas > . sster 3 
Carlson Road, Rochester 3, N. 1 1080 UNIVERSITY STREET, MONTREAL 3, CANADA 


has available a booklet that out Telephone: UNiversity 6-6887 Cable Address: Radenpro, Montreal 
lines pictortally ana’ tn copy'tne MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 
company’s activities and accom 
plishments in the fields of elec 
tronics and communications. The 
company’s six engineering depart 


ments and three service labora Aeathhit 


tories are described and a detailed PRINTED CIRCUIT 


summary of what has been done OSCILLOSCOPE KIT 


and what ¢: be done is cluded 
a ee oe ne ne FOR COLOR TV! 


@ Check the outstanding engineering design of 
Recording Microphotometer. Min this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap 
plications. Frequency response essentially flat from 
Wayne and Windrim Aves., Phila- 5 cycles to 5 Mc down only 114 db at 3.58 Mc (TV 

color burst sync frequency). Down only 5 db at 5 


neapolis-Honeywell Regulator Co., 


delphia 44, Pa. Data sheet No. Mc. New sweep generator 20-500,000 cycles, 5 


10.16-20 contains data on opera times the range usually offered. Will sync wave form 
2 display up to 5 Mc and better, Printed circuit boards 

tion, construction, and accu racy, stabilize performance specifications and cut assembly 
and general information on the ume in half Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 

new Wihtol recording micropho observation of pulse detail — retrace blanking am 
plifier — voltage regulated power supply — 3 step 
frequency compensated vertical input—low c 
pacity nylon bushings on panel terminals — plus a 
host of other fine features. Combines peak perform 
ance and fine engineering features with low kit cost! 


tometer. 


Radiation Instruments. Technical 
Measurement Corp., 140 State St., 


New Haven 11, Conn., has pub- Aeathhit TV 

lished a 20-page catalog illustrat 

ing and describing numerous new SWEEP GENERATOR KIT 
laboratory instruments. Included ELECTRONIC SWEEP SYSTEM 


A new Heathkir sweep generator covering all 

frequencies encountered in TV service work 

phosphor counters, scalers, linear (color or monochrome). FM frequencies wo! 4 Me 

* Bl vs ye — 220 Mc on fundamentals, harmonics up to 880 

amplifiers, rate meters, ultrastable Bc. Smoothly controllable all-clectronic sweep sys COMPANY 
power supplies, scintillation de- tem. Nothing mechanical w vibrate or wear out 

Crystal controlled 4.5 Mc fixed marker and separate A SUBSIDIARY OF DAYSTROM, INC 


tectors and crystals. variable marker 19-G60 Mc on fundamentals and 57- BENTON HARBOR 14, MICH. 


are such instruments as liquid 


180 Mc on calibrated harmonics. Plug-in crystal in- 

7 cluded. Blanking and phasing controls — automatic 
Toroidal Inductors. Torocoil Co., constant amplitude ourput circuit — efficient arten- 
en 1. . a uation — maximum RP output well over .1 vole — 
1374 Mobile Court, St. Louis 10, vastly improved linearity. Easily your best buy in 


Mo., has released a brochure con- sweep generators. 


WRITE FOR FREE CATALOG 
-- COMPLETE INFORMATION 
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THE 


Number One 


Name 


In Socket Screws & Keys 


ALLEN 


Don't take it for granted that any hex 
socket screw is an Allen. Your Allen 
Distributor alone can offer you 


1, ALLENPOINT SET SCREWS with the new 
smaller point ——- proved by impartia! 
laboratory tests to have greater lock- 
ing power and vibration resistance, 
plus uniformly high shaft holding 
power, compared with conventional 
cup point screws and those with ser- 
rated or angled points. 


. LEADER POINT CAP SCREWS, for substantially 
reduced chance of thread injury or 
damage to threaded holes. 


. AULENOY STEEL ——- with the strength 
and temper to permit the use of 
smaller sizes, and make button head 
and flat head screws practical despite 
necessarily shallower sockets, 


» ALLEN PROGRESSIVE PRESSUR-FORMING, pro- 
ducing contoured uncut fiber flow, 
from head to point. A process origi- 
nated and perfected by Allen. 


Be sure to get Allens in the black and 
silver striped box, sold only through 
leading Industrial Distributors. Write us 
for technical information. 


ALLEN 


PANY 


com 
CTURING U.S.A. 


FA : 
MANU Connecticut, 


Hartford 2, 


For additional information on all items on this page, use post card on last page. 


NEW PRODUCTS (continued) 


taining complete information for 
the use of the design engineer in 
selecting the particular high Q 
toroid most suitable to any desired 
application. Such necessary in- 
formation as Q versus frequency, 
self-resonant frequency, current 
carrying characteristics and physi- 
cal dimensions are included to- 
gether with complete pricing in- 
formation. 

Capacitors and Company Facili- 
ties. Micamold Electronics Mfg. 
Corp., 1087 Flushing Ave., Brook- 
lyn, N. Y. Plant facilities, typical 
capacitor brief 
summary of the company’s history 


products and a 


of serving the industry are con- 
tained in a 12-page illustrated bro 
chure. A 


used for a variety of applications, 


number of capacitors, 


are presented by means of photo 
graphs and text, as are the 
company’s 
shielded 


equipment. Biographies of key per- 


production facilities, 


laboratories and_ test 
sonnel are also included. 


Clip Catalog. Mueller Electric Co., 
1582 E. 3l1st St., Cleveland 14, 
Ohio, has issued a new, revised 
catalog on a line of electrical and 
electronic clips and insulators. The 
illustrated catalog No. 180 covers 
all late including the 
many new miniaturized and special 
insulated clips. 


revisions, 


Experimental Transistor. 
Receptor Co., Inc., 251 W. 19th 
St., New York 11, N. Y. Bulletin 
G-50A covers the RR125 transistor, 
which has been especially designed 
to meet the demand for a tran- 
sistor that can be used by the pro- 
fessional or amateur experimenter 
who desires to familiarize himself 
with various circuits utilizing 
these devices. The bulletin con- 
tains specifications and a diagram 
for an experimental crystal re- 
ceiver, with one stage of transistor 
audio amplification. 


Radio 


Transformers. Chicago Standard 
Transformer Corp., Addison and 
Elston Avenues, Chicago 18, Ill. 
A new 24-page catalog is a com- 
pletely revised and expanded ref- 
erence book, listing 543 trans- 
formers and related components. 
It contains illustrations as well as 


@ 6 volumes 
assembled 
for your 
convenience 


2413 fact 
filled 
pages 


1377 illus 
trations to 
clarify each 
point 


ibrary offers you 
n control eng! 


W BITTEN by experts, this L 
a thoroughgoing f ndatior 
neering act a 1d engi! ring 
how to Ke r ‘ 
oundly engine 

gning ana 

ontrol equip! 


The Library covers vital areas of control en- 
gineering—xives you practical facts and neces- 
ury theory subjects, together with 
reference informat n lrawings nd material 


n graphie and tabular fort 


CONTROL 
ENGINEERS’ 
LIBRARY 


Don’t wait for this fleld 
to outgrow the background 
you already have 
neering Use t 4 ‘ ary 
now to prepare 
transition to control 
neering or t t 
foothold in the flel 


cess 


on a host of s 


Your Key to 
the coming 
era of 
AUTOMATION 


Look to this practical Library 
on control circuite esse ntis 
tutomatic feedbach 

the mathematical theory o 


tical and physical mechanism 

is@ in automatic computation ‘ 

and d-c analog computers, and elp on observ- 
ing analogous systems 


INCLUDES THESE VOLUMES: © Cockrell’s Industrial 

Electronie Control « Ahrendt and Taplin’s Automatio 
Feedback Control « Thaler and 
Brown's Servomechanism Analysis 
* Bngineering Research Apsoct 
ates’ High-speed Computing De- 
vices ©« Korn and Korn’s Elec- 
tronic Analog Computers . 
Soroka’s Analog Methods in Com- 
putation and Simulation 


10 DAYS’ FREE TRIAL 
R 
seeclal ves you EASY TERMS 
$7.75 over price 
of books pought 


i 
McGraw-Hill. Att: H. W. Behrow | 
separately. 


industrial & Business Book Dept. 
327 W. 4lst St., W. Y. 36, m. ¥. | 
Send me the 6-volume CONTROL ENGINEERS’ | 
LIBRARY for 10 days’ examination on approval. In 
10 days, I will remit $4.75, then $5.00 monthly there 
after until $34.75 is paid, or return books postpaid 
PRINT 


Name 


Address 


Company 
Position 


For priee and terms outside 1 
| write MeGrow-Hili Int'l, N. ¥ 
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NEW PRODUCTS continued 


detailed electrical and physical 
specifications for each unit. The 
catalog has a comprehensive classi- 
fied index and separate headings 
for each type of transformer to en- 
able the user to quickly locate the 
transformers needed 


Power Motor-Gear-Train. John 
Oster Mfg. Co., 1 Main St., Racine, 
Wise. A new catalog sheet illus 
trating and.completely describing 
the company’s power motor-gear- 
train is now available. Technical 
data include dimensional draw 
ings, performance features and a 
table giving motor length, gear 
train length and related data 


Hydrogen Thyratron Tubes. Kuth« 
Laboratories, Inc., 730 South 13th 
St., Newark 3, N. J. An illustrated 
data sheet covers some of the com 
pany’s hydrogen thyratron tubes 
Included is the No. 6587, a minia 
turized, ruggedized hydrogen thy 
ratron (with hydrogen reservoir 
capable of replacing the 5C-22, 
HT-415 and KU-25, and providing 
a higher rating, more rugged per 
formance and longer life. Specifi 


Cations are given. 


Servomechanism Booklet. Norden 
Ketay Corp., 555 Broadway, New 
York 12, N. Y. Bulletin 362 is a 
l6-page manual giving specifica 
tions and characteristics of over 
130 synchros, servo motors, re 
solvers, and tools and adapters. 


Quick-Disconnect Connectors. The 
Deutsch Co., 7000 Avalon Blvd., 
Los Angeles, Calif. Bulletin PD-1 
discusses electrical quick-discon 
nect connectors which can be used 
where equipment requires frequent 
removal, repair or replacement, in 
stallation in cramped or inaccess 
ible quarters, fast action such as 
on gun firing systems, or for fre- 
quently connected or disconnected 
test equipment. The bulletin also 
contains information on how the 
quick-disconnes t works, and a 
description of the insulation ma 
terial, pin and socket contacts. 
Specification information includes 
a brief description of various 
shells and dimensions on through 
wall mounting and box mounting 
receptacles, straight and 90-dey 
elbow plug There is also a listing 
of AN inserts which are available 


JT eee ha ie: 


PILOT LIGHTS -%- 


Ce A great aid 


a. 
“| \ to miniaturization 


PL 
Require a single 15/32” hole you re 


—<—* 


Se All lens colors Fp P24)) 
<=> All units applicable to ia 


Mil Specifications 


PLASTIC 
PLATE 
LIGHT 

ASSEMBLIES 


) No. TT-51; No. TT-S1A with No. 327 
lamp. For edge lighting. Red or 
other ¢ r filters, black top 


! ue 
No. 8-3730-111; for Mil-7788 panels LIGHT SHIELD SUB-MINIATUR 


B 
C) No. 4-1930; light shield ASSEMBLY INDICATOR LIGHTS 
D) No. 8-1930-111; non-dimming (All ilustrations are approx. actual size.) 

E) No. 11-1930-111; mechanical dimme . 


‘ 


No, 3-1930-111; polaroid dimmer iy |i 
All assemblies accommodate midget { 


rid 
flanged base lamps like this one 
(actual size); easily replaced. Available 
for voltages of 1.3, 2.7, 6, 14, and 28 J } 
Any assembly available complete with lamp. CORPORATION 


SAMPLES ON REQUEST — NO CHARGE 60 STEWART AVE. e BROOKLYN 37, N.Y 
Write for Catalogue L-153 HYACINTH 7-7600 


TRA emir 


For Effortless Connection — 
Maximum Electro-Mechanical Performance 


Foremost Manutacturer of Pilot Lights 


U.S.C.’s NEW Double-Lead Screw 
Locking Connectors provide easy 
and speedy engagement and dis- 
engagement with maximum pro- 
tection of contacts and positive 
locking under vibra-shock condi- 
tions. 


MI-SL series (Miniature Screw Lock) 
available with 7, &-4, 14, 18, 20, 21, 
26, 34, 41, 50 and 75 contacts 
Typical cat. No 
MI-SOHSSL-Side cable entrance hood 
MI-SOHRSL-Rear cable entrance hood 
MI SOF2SL MI-50M2-Plug used with hood 
MI-SOF2SL- Receptacle used on chassis 
MI-50F2-Receptacile used with hood 


‘ 
MI-5OHSSI MI-50M2SL-Plug used on chassis 


*Preserves performance of sensitively adjusted contacts “Accessability to wire junctions 
with simple disassembly of hood “Insured electrical and mechanical performance 
*No limitations on number of contacts *Vibrashock hood construction *Screw Lock 
Hood Assembly independent of connector. 


uble-Lead Screw Locking also available with 9780 SL and 990-5L series (Power Connectors) 


WET A eo 


ated with US ce eo 


454-462 East 148th Street, New York 55, N.Y. CY¥ press 2-6525-4 
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a 
MICROMETER ACCURACY 


MODEL B-4 
TIME MEASURING SYSTEM 


Direct reading for simple, fast, accu- 
rate operation 


Measures time intervals to an accu- 
racy of +2 millimicroseconds 


Provides marker signals of .1 “s and 
] 4s spacing on synchroscope 


Incremental control calibrated to +1 
millimicrosecond 


Complete self-contained integrated 
system 


WE ALSO MAKE PRECISION WIDE. 
RANGE PULSE and TIME DELAY GEN- 
ERATORS —DATA SHEETS AVAILABLE Write for complete data; our Bulletin E-B-4 


(Type L3OL) Aske 
rel immersed Filter 


Reactor 


(Type J3-01) Aske 
rel immersed high 
impedance Filament 


Transformer 


ee 
(Type N3-02) Uni 
teed Rectifier askeret 
immersed Beam Sup- 
ply 


3707 S. ROBERTSON BLVD, 
CULVER CITY, CALIFORNIA 


(Type N3-01) Uni- 
tized Rectifier askarel 
immersed for Klys- 
tron Bomberding. 


buted con- 


ave contri 
1 components have c a 


act that REL now makes mo 
on FM multiplex relay re 
: ° ined. 
than all other manufacturers ee 

They have been proven in use ae 
rformance an é a 

ste, oe oy reliable Magna 

ranks and enjoy oe 
Je comqennel for the electronics industry 
mag 


Write jor Catalog 


“Magnatrat 
siderably to the f 
beyond-the-horizon 


NEW PRODUCTS continued) 


in the various quick-disconnect 
shells, 


VHF Notch Diplexer. Prodelin, 
Inc., 307 Bergen Ave., Kearny, N. J. 
Sulletin 429 is a 2-page catalog 
sheet illustrating and describing 
the type DNTV-25 vhf notch di- 
plexer which is necessary when di- 
plexing visual and aural tv trans- 
mitters into a Prodelin tri-loop tv 
broadcasting antenna. Electrical 
and mechanical specifications and 
installation information are in- 
cluded, 


Potentiometer. DeJUR-Amsco 
Corp., 45-01 Northern Blyd., Long 
Island City 1, N. Y. Bulletin K-200- 
455 is a 2-page, illustrated color 
bulletin covering features, tech- 
nical data and outline drawing of 
new high resolution potentiometers 
designed for low torque, high 
function angle applications 


Winder and Wire Insulating 
Equipment. Geo. Stevens Mfg. Co., 
Inc., Pulaski Road at Peterson, 
Chicago 30, IIl., has available a 
new catalog sheet. One side illus- 
trates and describes model 418-AM 
automatic variable pitch space 
winder, including technical data 
on types of windings, maximum o-d 
of coil, maximum coil length, 
winding speed and similar infor- 
mation. The other side of the sheet 
illustrates model WS-1 wire insul- 
ating equipment and gives com- 
plete information on function, pro- 
duction capacity and wire sizes 
handled, description of unit, level- 
wind device, double insulation, 
motor equipment and multistrand 
Litz covered wire. 


Rotary Stepping Switch. Automatic 
Electric Sales Corp., 1033 W. Van 
Buren St., Chicago 7, Ill. Bulletin 
RH No. 6 describes how one type 
of rotary stepping switch is being 
used in a new, improved electronic 
computing machine. The circular 
explains the part played by the 
switch in recording data, solving 
mathematical problems and de- 
livering answers in printed form. 


Chopper Data. James Vibrapowr 
Co., 4050 N. Rockwell St., Chicago 
18, Ill., has released technical data 
on its 1200 series of choppers. The 
series described is a dpdt design 
incorporating a new operating 
mechanism. A group of standard 
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are accessible 
fast. 


\ 


ae 


when mounted 
on slides 


Will an indyctriat 
Slide Solve Your 


We have a folder tht will 
EIve you an idea of the 
SORE OF Grant Industri 
Slides which we'd like 
to send 

hey and) Hard Ware 

, 31-77 White- 
Stone Parkway, Hushing, Ny 
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NEW PRODUCTS continued 


models are available in assemblies 
for 40 to 120-cps operation. They 
are of the low residual noise type 
with top connected driving coils. 
Various models are offered with 
different contact closures. The 1-f 
choppers described are excellent 
for instrumentation, computers 
and other precision applications 
They also feature resistance to 
temperature, shock and vibration 
extremes. The second group of h-f 
choppers discussed will operate 
from 50 to 550 eps. 


Transformers. Moran Electronic 
Components, Inc., 10502 Wheatley 
St., Kensington, Md., has available 
literature on its standard line of 
transformers (audio, filament and 
power), reactors and similar com 
ponents. An expanded line of 
power transformers is discussed 
in 8 pages of new literature con 
sisting of drawings and specifica 
tions. 


Turret Punch Press. Wiedemann 
Machine Co., 4272 Wissahickon 
Ave., Philadelphia 32, Pa. Bulletin 
242 describes the RA-4P turret 
punch press for punching holes in 
printed wiring boards. The ma- 
chine discussed will punch holes at 
a rate of 80 to 120 per minute and 
handles boards up to 4 in. thick. 
The first board of a lot is drilled 
to its etched layout and used as 
the template to complete the run 
Holes are pierced as rapidly as 
the operator can depress a stylus 
point into color coded holes in the 
template. 


Pulse ‘Transformers. Berkshire 
Laboratories, 506 Bank Village, 
Greenville, N. H. Types PT-1, PT- 
2 and PT-3 plug-in type pulse 
transformers are covered in a 
loose-leaf perforated catalog sheet. 
Uses, advantages, diagrammatical 
specifications, characteristics and 
prices are given. The descriptive 
sheet is obtainable on request. 


AN Connectors. The Deutsch Co., 
7000 Avalon Blvd., Los Angeles, 
Calif. Bulletin PN-1l covers the 
company’s complete line of AN 
electrical connectors. It briefly 
describes the fields of application, 
and provides general information 
on performance requirements, size 
and capacity, basic parts and the 


For additional information on all items on this page, use post card on 
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ial FOR 
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ea eel 


\ OR 
1 SUB 
, SPOTTING 


\ 
AINSLIE REFLECTORS 


GIVE ACCURATE PERFORMANCE 
\ 
Complete coordination of design, manu 
facture and performance gives permanent 
reliability to AINSLIE Reflectors. We de 
liver, from stock, mesh reflectors from 4° 
diameter to 18’; spun reflectors from 4' to 
10’; larger sizes and radar reflectors made 


on special order to your {pecifications 
\ 


Designed and Manufactured for 
* RADIO-ASTRONOMY 1 
* MICRO-WAVE RELAY 
* AIRCRAFT 

MISSILES 

RADAR 


gal 


Send for our NEW 
itlustrated bre 
chure. Quotations 
on request without 
obligation We will gladly werk 
with you in the devel 
opment of any unusual 
antenna requirements 


we we 
inslie 
CORPORATION 


312 QUINCY AVENUE, QUINCY, MASS 


last page 
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P 


PROCESS CO. INC. 


ROCHESTER 14,N.Y. 


350 


MARKING 
INKS 


For Resistors 

and Capacitors. 

For Machine or Hand 
Application. 


Whatever the substance, Phillips 
has an ink to mork it permanently 
and legibly—or can make one. 
Marking experts insist on “Cleor 
Print’ Wood Block Stamp Pods 
and Opaaqve inks. They get clear, 
sharp, fost-drying impressions 
Also inks for brush, pen, stencil or 
machine application available in 
a variety of colors and quantity 


containers. 


te Quick Leboratory Service 
On Your Problem Markings. 


% To Permanently Mark 
Metals, Plastics, Glass, Wood, 
Paper, Leother, Ceramics— 

glazed, varnished or lacquered 

surfaces and virtually every 


other known material. 


= 


rea lee trae 
. ’ 


HILLIP 


192 MILL STREET 


et aa 
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NEW PRODUCTS continued 
numbering system used. A detailed 
description is presented on the 
shell construction for wall mount- 
ing, and box 
straight, 
solid shell and 90-deg angle, split- 


cable-connecting 
mounting receptacles 
shell plugs. Another section pro- 
vides the 


resistance of 


information on inserts, 


which have an 


approximately 140 seconds, 


arc 
dielec 
tric strength of 180 v and a post- 
mold shrinkage of only 0.001 in 
Installation instructions for 
shells are 
illustrated with assembly and dis 


per in 


the various types of 


assembly drawings. 


Color TV Microwave Relay. Ray 
Mfg. Co., Waltham, Mass 
Bulletin 3-110 describes the KTR 
100 system of color tv microwave 
relaying. The KTR-100 provides a 
for both 
and monochrome transmission with 
built-in multiplexed audio signals 
and 


theon 


one basic system color 


either a 
permanent or portable link for stl 
and remote pickups. It is adapt 
able to all The literature 
data applications, 
formance, specifications 


can be used as 


bands. 


gives on per- 
and ac- 


cessories 


Analog Computers. Mid-Century 
Instrumatic Corp., 611 Broadway, 
New York 12, N. Y. A 16-page 
brochure describes the company’s 
analog computers and allied equip 
ment. Included are facts, specifica- 
tions and photo reproductions of 
the MC-300 six-channel recorder; 
MC-400 analog computer; MC-500 
d-c analog MC-600 
six-channel 
generator; 
electronic 


computer; 
electronic function 
and MC-700 a-m/f-m 
multiplier. The Dian 
computing service is also dis 


cussed. 


Delay Lines. E. S. C. Corp., 534 
Bergen Blvd., Palisades Park, N. J 
A new catalog now available de 
the latest 

delay 


scribes in delay lines, 
lines and pulse 


forming equipment. 


variable 


Relays for Carrier Equipment. 
Lenkurt Electric Co., San Carlos, 
Calif. Volume 4 No. 7 of the “De- 
modulator” shows some types and 


applications of relays used in car- 


rier equipment. Also included, for 


those who wish to purchase carrier 
or radio equipment on a completed 
information o 


project basis, is 


/ 
. CURTISS-WRIGHT 


now offers 


THE “SNAPPER” 
THERMAL TIME 
DELAY RELAY 


Relied on for positive action 
and long life in scores of ap- 
plications involving time delay 
in electrical circuits, the 
“SNAPPER,” formerly pro- 
duced »y Elly Electronics 
Corp., is now a Curtiss-Wright 
product. 

Single pole, double throw 
contact action eliminates chat- 
ter. These unique relays feature 
snap action, double throw, re- 
liability, small size. They are 
adaptable to military and com- 
mercial applications, Time de- 
lay periods: preset from 3 sec- 
onds up. Envelope: metal, 
miniature (7 and 9 pin) or oc- 
tal (8 pin). Glass, 9 pin only. 


High-Low Differential Thermostat 


The “SNAPPER” Thermostat is a 

single pole, double throw snap ac- 
tion temperature sensitive 
switch. Its snap action prin- 
ciple has been extended to 
provide a low differential 
thermostat with precision char- 
acteristics, at low cost. 


Write for detailed data 
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NEW PRODUCTS continued) 


the “Engineer, Furnish and In- 
stall” service. 


Photoelectric Press Control. Cham- 
plain Co., Inc., 88 Llewellyn Ave., 
Bloomfield, N. J. An _ electronic 
system that automatically controls 
cutoff and color register on high- 
speed web-fed presses and other 
rotary printing equipment is de- 
scribed and illustrated in a new 
1-page bulletin. Two models of the 
Registron are discussed, with the 
principal components of each 
model listed. Basic units of the 
system described consist of a web 
scanner, photoelectric phase de- 
tector and automatic control panel. 
Kight photographs illustrate vari- 
ous components of the system. A 
block diagram, which outlines the 
electronic circuit for the automatic 
register unit, is also included. 


Recording/Reproducing Heads. 
The Davies Laboratories Inc., 4705 
Queensbury Road, Riverdale, Md. 
Bulletin 55-B gives complete in- 
formation on multitrack magnetic 
recording and reproducing heads 
featuring adequate intertrack 
shielding and precise gap align- 
ment. Designed and manufactured 
specifically for data recording ap- 
plications, the heads described 
provide improved data reproduc- 
tion. The heads are available for 
direct, f-m, or digital recording 
with a maximum width of 2 in. 


Contact-Meter Relay. Assembly 
Products, Inc., Chesterland, Ohio, 
has available bulletin G-6 (which 
includes circuitry bulletin 112) on 
automatic contact meter-relay con- 
trol with electromagnetic locking 
contacts. Applications for lab and 
industrial use are given. Specifica 
tions, ordering information and 
prices are included. 


Magnet Wire Catalog. The Electric 
Auto-Lite Co., Wire and Cable Di- 
vision, Port Huron, Mich. The 
newly revised magnet wire catalog 
includes all current magnet wire 
applications manufactured by the 
company; diameters, 
and physical and elec 
properties of the 


tables on 
tolerances, 
trical 


wires, 


various 
inspection and _ testing 
facilities; and a new section cov 
thermal 


available insulations. 


ering classifications of 
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NEY’S small parts 
play a BIG part 


in precision 
instruments 


Genisco Accelerometers are used in 
the guidance systems of missiles 
now in large-scale production 
They are rugged, potentiometer The Ney P 
type instruments chosen for their nn this 4 
reliability and precise performance 
For the double-contact wiper of the potentiometer, Genisco s lected 
Ney’s Precious Metal Alloy Paliney #7* because it provides the im 


portant advantages of holding noise at a minimum, excellent linearity, 





s Metal Contact 


art th Cy Ax 








long life and satisfactory performance in temperatures from —-65 | 
to + 200° | 





Ney Precious Metal Alloys have high resistance to tarnish, are 
unaffected by most industrial corrosive atmospheres, and have ideal 





electrical characteristics. These precious metal alloys, developed by 





Ney especially for precision instruments, have been fabricated into 





slip rings, Wipers, contacts brushes, commutator segments and simi 





lar components. Call the Ney Engineering Department for the sele« 
tion and design of the right Ney Precious Metal Alloy which will 
improve the characteristics and prolong the life of your precision 











instruments 


THE J. M. NEY CO. @ 179 ELM ST., HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy Since 1812 
*Registered Trade Mark 



















MANUFACTURERS and FABRICATORS of 
Printed Circuitry, 


Acrylics, Ureas, Fabric and Paper Base Phenolics, Poly 
styrenes, P.V.C., Fibres, Butyrates and High Pressure 
Laminates USE and RECOMMEND . 


Circular Saw Blades 


CHIP-FREE CUTS © CLOSE TOLERANCES © LONG BLADE LIFE 


% 


These Super-Finished Blades operate faster, smoother 
and are available for close tolerance work, thus 
eliminating costly trial and error methods. And they 
do not vibrate on “tough sawing” materials. Why? 
There's no variation in tooth construction! They're 
engineered from the heat-treated shank out as carbide 
blades—they’re not regular saws with carbide tips added! 


RADIAL CUTTER 


MANUFACTURING CORPORATION 


»* 
839 Bond Street 
Elizabeth 4, N. J. 


Specialists and Leading Manufacturer of Carbide-Tipped Saw Blades 


HERE'S PROOF — ’ 
We'll furnish Mh Ad a 
sample cuts on ne \loy-/ = 

. , \3 iy) , 
your materials to . » (rae 
illustrate their . al 7, o 
superior cutting SAWS & CUTTERS 
quality. 





WRITE for prices and brochure 


for complete data. 
“Reg. U.S. Pat. Office 





se post card o 
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- Plants and People 


Edited by WILLIAM G. ARNOLD 


Engineers and executives in the industry are promoted and move to new responsibilities. 


Manufacturers continue plant and facility expansions by acquisitions and new construc- 


tion. Industry associations and technical societies announce new activities 


RETMA Streamlines Organization, Hears Air Force Chief 


AT THE final 
its three-day convention, 


session of 
RETMA 
its by-laws to 
bet- 
member-companies. 


business 


amended several of 
the 
ter serve the 
The by-law 
the dues schedule and provided for 
greater fiscal autonomy within the 
several divisions. Members author- 


streamline Association to 


amendements revised 


ized the establishment of a military 
products division. 

Members also approved the con- 
solidation of the former amplifier 
and sound equipment division as a 
section within the technical pro- 
ducts division. The RETMA board 
the former 
vision industry committee and the 
electronics industry committee and 


abolished radio-tele- 


reduced its own membership from 
62 to 41, including the treasurer and 
director of the engineering depart- 
ment, The board also eliminated all 
honorary directors and directors-at- 
large. 

The division chairmen are as fol- 
lows: 

Set division 
dent of 


H. C. Bonfig, presi- 
CBS-Columbia; tube di- 


vision—R, T. Orth, vice-president 


Lt. Gen. C. 8. Irvine (center), Deputy Chief of Staff, Materiel Headquarters, U. 5. 
Air Force, spoke on the weapon system concept of procurement at a luncheon 
session during the 3lst annual convention of RETMA. Left is Max F. Balcom, 
director-consultant, of Sylvania Electric and former chairman of the RETMA Board 
of directors. To the right is Fred R. Lack, vice-president of Western Electric and 
RETMA vice-president representing the military products division 


of Westinghouse electronic tube 
division; parts division—Herbert 
W. Clough, vice-president of Belden 
Manufacturing Co.; technical pro- 
ducts division—James D. McLean, 
vice-president of Philco’s industrial 


division; military products division 
T. A. Smith, vice-president of 
RCA’s engineering 
vision, 
Total RETMA membership stands 
at 389 companies. 


products di- 


DuMont Ups Engineers, Builds West Coast Plant 


A NEW technical products division 
formed by Allen B. Du 
Mont Laboratories. 


has been 

The new division will be headed 
by P. 8S. Christaldi and will manu- 
facture and sell the products for- 
merly handled by the company’s 
instrument division and communica- 
tion products division, It is initia- 
ting a program of expansion and 
diversification with especial empha- 
elements and systems for 
automation of industrial processes, 

Over-all administration for tech- 
nical products is conducted by vice- 


sis on 
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Irving G. Rosenberg, 


responsibility 


president 
whose encompasses 
both the new technical products di- 
vision and the government 


facturing division. 


manu- 


Dr. Christaldi has been associated 
with Du Mont since 1938. His first 
duties were in the field of cathode- 
tube and oscillo- 
graph development, being expanded 
to include television receiving and 


when he 


ray cathode-ray 


transmitting operations 
was appointed chief engineer of 
the firm in 1941. In 1947 he be- 
came engineering manager of the 


instrument division. He was made 
assistant manager of the division in 
1952 and manager in 1953. 

Robert E. Kessler 
named general manufacturing man- 


ager for the technical products di- 


has been 


vision. 

As general manufacturing man- 
ager he will supervise the engineer- 
ing department headed by A. J. 
Talamini, the production control de- 
partment headed by Morris Harris, 
purchasing headed by C. P. Martin, 
manufacturing 
by BR: E. 


which is headed 


Svozil and inspection 


September, 1955 — ELECTRONICS 





CLOSE PARAMETER CONTROL MEANS 


Tl transistors standardize your production circuits! 


You can now de sign transistorize d circuits to tandard device sper ifications 
lexas Instruments controlled parameter semiconductor devices fit your speci ty 
applications without additional testing and selection Parameter tolerances are 
closely held and accurately described in new comprehensive design data. All TI 
germanium and silicon transistors are manufactured and 100 per cent tested for 
exacting design characteristics 


This close parameter! control has enabled Texas Instruments to pace the indus 
try in transistor development and application. Newest Tl germanium devices are 
n-p-n high speed switching transistors. An important step toward complete 
transistorization of computers, these grown junction units have beta spreads of 
two-to-one and are 100 per cent tested for switching characteristics. Tl was also 
first to produce silicon transistors commercially, and only TI manufactures ger 
manium transistors for all three transistorized pocket radios now on the consumer 
market. For radio. vet neral purpose, and many sper it applic ations Texas Instru 
ments manufactures both p-n p alloyed pune tion and n-p-nm grown june tion ger 
manium types. 


For your own transistorized product development, specify the exact devices 
you need from TI's wide range of semiconductor products — germanium and 
silicon; p-n-p or n-p-n types; diodes, triodes, tetrodes. Write for new descriptive 
data and curves that will help simplify your production problems 


TEXAS INSTRUMENTS 
INCORPORATE OD 


SEND THE COUPON FOR DETAILS 


Please send comprehensive data and curves 
describing the semiconductor products 


checked below 


GERMANIUM 
| Radio transistors, p-n-p and n-p-n types 
High speed switching transistors 


| | P-N-P alloyed junction general purpose 
transistors 


[ | M-P-N grown junction general purpose 
transistors 


| Phototransistors 


| Grown junction tetrodes 


SILICON 
| General purpose transistors 
| Power transistors 
| Junction diodes 


Voltage reference diodes 


Mame 
Company 


Address 








headed by D. M. Christie. 

Immediately prior to 
pointment, Kessler had served as 
manager of the communication 
products division. His background 
with the company goes back to 
1936. He was the ninth full-time 
employee to be hired by Dr. Allen 
B. Du Mont. 

G. Robert Mezger has been named 
genera] sales manager of the tech- 
nical products division. He will 
supervise the television transmitter 
sales department headed by J. B. 
Tharpe, the mobile communications 
sales department headed by Fred 
M. Link the technical sales 
department headed by Emil G. 
Nichols. Immediately prior to his 
new appointment, Mezger was as- 
sistant manager of the instrument 
division, 


this ap- 


and 






P. 8. Christaldi 


Du Mont also announced that a 
new building, containing approxi- 
mately 30,000 sq ft of floor area 
is under’ construction in 
Angeles. It will fill the firm’s need 
for more and facilities to 
handle west coast electronics com- 
mitments and sales both for mili- 
tary and industrial purposes. 


Los 


space 


Robert E. Kessler 


Ground has already been broken 
for the new building, and it is an- 
ticipated that will be 
possible during October of this year. 
Du Mont’s coast manager is 
Ralph B. Austrian, who will make 
his offices in the new building. The 
plant is also available for the cath- 
ode-ray tube division. 


occupancy 


west 


DeVore Joins Stewart-Warner As Electronics Head 


LLOYD T, DEVORE, who has 
manager of the electronics labora- 
tory of GE 1950, has been 
named general manager of the elec- 
tronics division of Stewart-Warner 
Corp. The firm plans to step up its 
development and production of elec- 
tronic products. 


been 


since 


During World War II, Dr. De 
Vore was chief engineer of the spe 
cial projects laboratory for the 


Army Air Forces at Wright Field, 
and was awarded the War Depart- 
ment Exceptional Civilian Service 


Medal in recognition of his achieve- 





Lloyd T. DeVore 


the lab. 
assistant 


ments at 

He was professor of 
physics at Pennsylvania State Col- 
lege and professor of electrical en- 
gineering at the University of Il- 
linois, where he also was chairman 
of the research committee and co- 
ordinator of research for the elec- 
trical engineering department of 
the university. 

Stewart-Warner announced 
that an agreement has been signed 
for the purchase of John W. Hobbs 
Corp., producer of specialty devices 


also 


and equipment. 


Hodgson Promoted By Fairchild Camera And Instrument 


- 


Richard Hodgson 
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RICHARD HODGSON has been elected 
a vice-president of Fairchild Cam- 
era and Instrument Corp. He has 
been promoted from the position of 
trend planning director to that of 
general manager of the company’s 
reconnaissance division. 
Hodgson was one of the organ- 


systems 


izers of Chromatic Television 


Laboratories, developers of Law- 
rence color television picture tubes. 
He was president of the firm until 
he joined Fairchild, and continues 
to serve on the board of directors. 

He has been director of television 
development Pic- 
treasurer of Du- 
Mont Laboratories, head of the en- 


for Paramount 


tures, assistant 


gineering management division of 
Brookhaven National Laboratory, 
senior change board engineer for 
Lockheed Aircraft and a manufac- 
turing and process economic analyst 


for Standard Oil of California. 


Olympic Radio and 
Victoreen To Merge 


for the 
Instrument 
and Olympic Radio into a new cor- 
poration, Nuclear Electronics. David 
H. Cogan, chairman 


made 
of Victoreen 


PLANS have been 


merger 


of Victoreen, 
is to be president of the new firm 
with C. W. Haller and Morris Sobin, 


September, 1955 — ELECTRONICS 


Designers and Production Engineers agree- 


metal shield ring 


deep, re-enforced 
quickly installed 


well construction 


all-moitded in 
arc-resistant 
easy top chassis mounting alkyd or urea 





As A DESIGNER, you'll find Sylvania’s all-molded H-V 


Sylvania’s anti-corona socket increases the efficiency of high-voltage 


circuit design— your product gives better, longer, trouble 
free performance in the field. 


Production engineers will say it cuts down production 
A-V ANTI- CORONA snags and expensive after-assembly ‘‘tailoring’’ to elimi 
nate corona problems. 


OCTALZL SOCKET Whatever the nature of your electronic equipment, if 
high voltage circuits tend to exhibit corona problems, 
this is the socket for you. It’s doing the job where other 


7 —pays for itself anti-corona measures prove inadequate 


Despite its extremely high efficiency you'll be surprised 
by the relatively low cost of Sylvania’s H-V anti-corona 


in performance socket. Write for data, address Dept. J-20S 


SYLVANIA E_ectrric Propucts Ine 

y 1740 Broadway, New York 19, N. Y 
In Canada: Sylvania Electric (Canada) Ltd 

University Tower Building, Montrea 


LIGHTING -: RADIO ° ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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All military specifications met 
Liberal factors of safety to meet 
emergency conditions 
1. Production sampled daily and 
life tested to check 1,000 hour 
rating 
Every Chopper given not only 
one but two tests over the full 
range of military temperatures 
before shipment 
Only gold contacts used for 
superior operation in the vital 
0-1 volt d-c range 
Liberal safety factors to meet 
emergency conditions 
4. 0-500 cps 


b. Input voltage + 30% 


WRITE FOR THESE 
CATALOGS 

No. 371, 0.500 CPS 
No. 370, 60 CPS 


Want more information? Use post card on last page 
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continued) 


presidents of Victoreen and Olympic 
respectively, as vice-presidents of 
Nuclear. 

Last year Victoreen reported sales 


of $1.5 million and a net loss of 
$1.9 million. Olympic had 1954 net 
sales of $18.5 million and net in- 
come of $256,836. 


General Instrument Merger Set 


GENERAL Instrument 
acquired Automatic Manufacturing 
Corp, of Newark, N. J., and elected 
an enlarged 11-man board of direc- 
tors, which immediately moved to 
combine the executive forces of the 
two companies. Martin H. Benedek, 
president of Manufac- 
chairman of the 

Instrument and 

officer. 


Corp. has 


Automatic 
turing, becomes 
board of General 


chief 


Shapiro, executive vice-president of 


executive Moses 


Automatic, has been named to the 


same position at General Instru- 
ment, a newly-created post for that 
company. 

Monte Cohen, president of 
eral Instrument 
his post 


Konecny, Jr. and 


Gen- 
reelected to 
Alois 
Seadron 


was 
by the new board 
Louis 
continue as treasurer and secretary, 
respectively, and C, F. Sullivan 
and L. 8. 


secretaries, 


Grossman as assistant 
Abraham Blumenkrantz 
was elected chairman of the finance 


committee. 


Division Becomes Barnes Engineering 


BARNES Envineering Co. is the new 
name of Olympic Development Co. 
of Stamford, Conn, Although form- 
erly established as the development 
division of Olympic Radio & Tele- 
vision Co., it is now an independent 
engineering and manufacturing 
company, with R. Bowling Barnes 
as president. 

The company is engaged in the 
development and production of in- 
frared components and instrumen- 
tation for 


remote temperature 


measurement and control, 
It also automatic 
assembly machines, through Multra 


Corp., a 


manufactures 


wholly-owned subsidiary 
Clarksburg 


Cable Corp. which operates a com- 


and owns Television 


munity antenna system. 
Charles J 
serve as vice-president and 


Burton will continue to 
treas- 
urer of the company, 

The directors of the company, in 
addition to Dr. Barnes and Dr. Bur- 
Heywood Fox, 
Wells and 


private investment firm; 


ton, are: yweneral 


partner of Fox, Co., a 


James G. 
Fox, 


Rovers, Jr., an associate of 


R. Bowling Barnes 
Wells and KFSD of 
San Diego, Calif., and Glen Mc- 
Daniel, general counsel of RETMA. 
Other members of 


president of 


the executive 
and technical management group of 
Eric M, 
Wormser, chief engineer of the in- 
F roth- 
ingham, chief engineer of the Bino- 
trol division; Frank K. Lake, chief 

Multra Corp. and W. 
Tucker, 


Television 


Barnes Engineering are 


frared division; Donald M 
engineer of 


Randolph 
Clarksburg 


president of 
Cable Corp. 


Assembly Products Builds Desert Plant 


NEAR Palm Springs, Calif. on 120 
acres of the desert, a manufactur- 


ing plant for Assembly Products is 
being built. Instruments for meas- 
urement and control in industry 
will be assembled in small buildings 
of 1,500 to 5,000 sq ft, each designed 
and built for the type of work to be 
done in it. Residential lots of one to 


three acres will be made available 
to employees want to build 
homes on the desert. Construction 
has been started on a factory build- 
ing, two residences and a swim- 
ming pool. These are scheduled for 
completion by September Ist. The 
first factory building of 1,500 sq ft 
will be used for an office and de- 


who 
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gman aa DISTORTION ELIMINATOR 
Several months of design and ex- 


perimental testing will proceed any ri : - 
actual . peeduction. ta. Se aus For Eliminating Harmonics of a Signal 
plant. Bill Hotine, a relay and elec- 


: , The Ortho Filter 
tronic engineer, has been employed 


| FRE . we . + 
to manage this research and de- i TYPE DE FiLt l'ype D.E. Filter 


velopment, For several years he has mn roe provides a means 
done product design on instruments Ltt for eliminating 
and controls—most recently with ra tre harmonics from 
Fairchild Camera Co. He _ holds s | a complex wave. 


several patents on contacts and as S| Standard | filters 


semblies for relay : | are readily avail- 
: able for use with 


Westinghouse Names Li | YY |_| || any fundamental 


: frequency from 
Computer Head eee 2 eer 


Lit] | \ Pt iit 20 cps to 2000 cps. The filters are 
V. B. BAKER has been appointed to : ~ 4-+-- $444 available for use over a wide 
the newly created position of as- || = Se range of impedances. Specify the 
sistant engineering manager, execu- 08 10 3 678910 nominal impedance when order- 
tive department, East Pittsburgh FREQUENCY ing. 
divisions of Westinghouse. He was 


formerly with the firm’s engineer- For further information write for the following bulletins 


ing he adquarters staff Amplifiers OF 445 Embedded Filters >» 127 Noise Suppressors OF i%9 


7 Assemblies X54 Networks 487 ney Stan 
i ; é : . Circuits OL 175 Embedded Power Suppiles 5 788 Frequency andards LK 100 
He will have primary responsi Delay Lines ..LJ 126 Components....X55 Rectifiers JB 469 Wave Traps MN 135 


bility for developing and coordi 
nating engineering applications of 


* 
cacteaie: incense ean Ortho Filter Corporation 


Pittsburgh divisions. He will report 96 Albi A MU It 4.5858 Pp > N 
directly to the engineering manager. 196 xyion Avenue MU Iberry 4-58 aterson 2, N. J. 


He joined Westinghouse in 1939 


Schultz Heads 
Nuclear Group 


M. A. SCHULTZ of Westinghouse 
Electric has been elected chairman 
for the coming year of the adminis- 
trative committee of the IRE pro 


fessional group on nuclear science. 


Minnesota Mining 

Promotes Two 

RoBerT A. VON BEHREN has been _ eee ee 0-28 Volts D.C. 
promoted to research and develop- 20 Amperes 


ment manager of the magnetic 1% Ripple 

product division of Minnesota An automatic ammeter cutout $195 

Mining & Manufacturing Co. circuit for dynamotor and invert- ; 

Andrew H. Persoon has been named er starting. 

pm adhe ener poe al ADDITIONAL SPECIFICATIONS: 

laboratory. s. OVERLOAD 400% for % minute, 200% for 2 minutes 
Since 1953 von Behren has been Over-current warning indicator. REGULATION: D.C.V. at Full Load: 28.5 


3 D.C.V. at 1/10 Load: 33 
assistant technical director of mag- ot ae a CONTROLS: Power switch, voltage control, pilot light, 
netic products. He joined 3M ir : : overload warning light 
| : Zero maintenance. 


1948 as a quality control engineer Panel binding posts plus rear terminal board. 
ane Soper INPUT 115 VAC, 60 cycles, single phase 


Write for Bulletin No. 100 


chief chemist of the _ division’s 


and was made technical service 
supervisor in 1951. 

Persoon has been a section leader ELE CTRIC COMPANY 
in the magnetic products laboratory 
since 1953. He joined 3M in 1943 69-2 Murray Street * New York 7,N. Y. 
as a chemist in the tape laboratory. Telephone: BEekman 3-7548 
He was made products engineer of 
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DRESS UP YOUR 
gee) ee | 


JOHNSON 


LM Le 








V’ and VY" ; 
ENCLOSED : . 
asta | Quick, easy selection... 
1 A Whether you're designing a new 
V’ and 4" ! product or restyling an old “stand- 
HORIZONTAL j ord”, Johnson pilot lights will add 
OPEN TYPES 
1 to its saleability ond utility. In 
— ee - | addition, it's easy to choose the 
| “right” pilot light from the stream- 
%", Vr", ; lined Johnson line. Classified ac- 
aren | cording to “preferred” types, 
OPEN TYPES 1 Johnson's new pilot light listings 
a ; let you profit from research among 


leading design and development 

In addition to the types illus- 
engineers ... help you choose the 

trated above, many other cathe oe ail ckl 
ilo want, quic eee 
models for both neon and Pp ee rare errr 


' easily. Careful standardization, 
incandescent lamps are avail- 


able. For quick, easy pilot with an eye to replacement as 


light selection, write for your well as interchangeability, makes 
free copy of the new Johnson 


Pilot Light Catalog No. 750. 


Johnson pilot lights the first choice 


of many appliance manufacturers. 


) EE. EF JOHNSON COMPANY 


2320 SECOND AVE. S.W. « WASECA, MINN, 





theoretical analysis 






product development 
test analysis 
limited manufacture 


These are the specialized services of 


PARAMETERS 


an able, 






experienced organization 
with notable achievements in these 


fields 








Our staff and well equipped facilities 
may well be the answer to some of 


your problems 


mechanical 
devices 


Proprietary rights protected 











WRITE OR CALL: 
Service Engineer 


PARAMETERS, Ine. 


195 Herricks Road * Garden City Park, L. |., New York 
Ploneer 6-0155 
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continued 


the magnetic 
in 1948. 


products laboratory 


Beckman Instruments 
Buys Liston-Becker 


BECKMAN Instruments purchased 
the Liston-Becker Instrument Co, of 
Springdale, Conn., manufacturer of 
infrared gas analyzers and 
tronic amplifiers. 

Last year Beckman acquired the 
Specialized Instrument Co. of Bel- 
mont, Calif., manufacturer of ultra- 
centrifuges used _ in 
isolation of polio virus. 

Max D. Liston, founder of the 
company, will continue as manager 
of Liston-Becker operation. No 
change in personnel or plant loca- 
tion is contemplated. 


elec- 


successful 


Phillips Control 
Names President 














JOHN W. AYERS has been named 
president of Phillips Control Corp. 
of Joliet, Ill., a wholly yned sub- 
sidiary of Thor Corp 

Ayers, who has been vice-presi- 
dent in charge of engineering fo! 
Phillips for the past 3 years, re 
places John Mossman, resigned 

Gregory J. Oehmen, formerly as- 


sistant to the president of Phillips, 
was appointed to the post of general 


manager 


Budd Selects 
Fibre Division Heads 


MEMBERS of the board of Conti- 
mental-Diamond Fibre division of 
the Budd Co. include E. G. Budd 
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suP 


\ess yhan 


with 


(©= 


SPEED RESEARCH 


in guided missiles . . . electronic 
equipment, radios, for aircraft, 
autos, tanks, marine craft... 
laboratory work of many kinds... 
operating low voltage devices. 


NEW Model “EF” dual range $84.50 


0-28 v up to 5 amps, 0-14 v up to 5 amps 


Only dual range unit with all these 
features at this low price on the mar 
ket. Certified proof of less than 1% 
AC hum at maximum load furnished 
with each unit. High quality construc 
tion and components. Intermittent loads 
up to 10 amperes. Single-knob control 
easy continuous voltage adjustment 
as load changes. Special conduction 
cooling gives 25% extra current ca 
pacity. Write for Bulletin EFCS 


Model “NF” heavy duty $195.00 


0-28 v up to 15 amps 


Widely recognized and accepted in 
industry as the heavy duty unit of 
unmatched construction and perform 
ance for this low price. Intermittent 
loads up to 25 amperes. Certified 
proof of less than | ripple at top 
load. Single control gives continuous 
voltage adjustments. Patented EPL 
conduction cooling for 


more power. Write for Bull 


long life, 25 


etin NF252 
es 2-6 1 O&O SS © wo ecw a 


NEW Model ‘GF’ heavy duty 
0-125 v up to 10 amps 


ble of servicing most DC equip 

from AC lines. 20 amperes inter 
mittent rating less than | ripple 
at top load certified Sridge type recti 
fier, plus forced air cooling. Voltage 
control over entire range. Write for 


Bulletin GF 





Send Today For Complete information 


ELECTRO PRODUCTS LABORATORIES 


4501-E North Ravenswood Ave., Chicago 40, Ill 
Canada: Atlas Radio Ltd., Toronto 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE continued 
who will also be president of the 
subsidiary; H. A. Coward and E, R 
Schmidt, executive vice-presidents ; 
Harry K. Collins, vice-president; 
G. E. Lallou, secretary and treas- 
urer and E. E. Reardon, controller. 
As vice-president and general 
manager, Collins will be the chief 
administrative officer of the new 
company. He will be assisted by J. 
Franklin Anderson and Ernest O. 
Hausmann, 
Walker will be purchasing man- 
ager; A. H. Haroldson, research 
and development manager; H. M 
Dexter, general sales manager; J 
Paul Jacquette, assistant secretary 
and assistant treasurer; Worth 
Tracy, employee relations manager ; 
Martin J. Gauger, 
troller and L. K. 
sales manager. 
Russell Sylk and Marvin C, Cain 
will continue as plant managers of 
the Newark and Valparaiso plants. 
Kennedy will continue as 


vice presidents. W. h. 


assistant con- 


Winter, export 


George 
acting plant manager of the Bridge- 
port plant. 


Ampex Promotes 
Instrumentation Head 


ROBERT SACKMAN, manager of the 
instrumentation division of Ampex 
Corp., has been elected an officer of 
the company 

Prior to assuming his new duties, 
Sackman was manager of Ampex’s 
Washington, D. C., district office. 
He joined Ampex in 1953, after 
serving as the chief of a govern- 
ment research and development 
group with the Department of De- 
fense. Previously, he was a civilian 
engineer for radar beacon and 
ground control approach develop 
ment with the U. S. Navy. While 
with the Navy, he also established 
a laboratory for test and calibra 


tion ol 1 frequency quartz 


GE Expands 

re ae se 

Pube Facilities 

A 112,000 sq ft plant costing $1.2 
million, needed primarily for ex 
pansion of tne receiving tube ware 
housing and engineering develop 


ment facilities, is planned by GE at 
Owensboro, Ky. Sections of present 
production facilities at Owensboro 


will be moved to the new plant to 








multi-purpose generator for 
wide band amplifier testing 


Continuously tunable CW, sweep or 
pulsed RF output. 

0.25% frequency accuracy and 
stability. 
Continuously tunable spike or blanking 
marker derived from the CW oscillator. 
Range 4.9 to 85 me. 

Frequency deviation adjustable up to 
£ 30% or 15 me. 
Independent use of 101 db attenuator. 
High output — 0.5 volt across 50 ohm 
load. 


Pulse output identical to modulating 
source 

Internal 5 me crystal frequency stand- 
ard. 


Avion’s flexibility and 
ingenuity, coupled with 
extensive experience in 
Electronics, Mechanics 
and Optics can better 


serve yeu 


Investigate the career 
opportunities in our ex- 
panding organization 


AVION 


INSTRUMENT CORP. 


sussioiany of (] C ff inoveraes. inc. 


299 Highway No. 17, Paramus. WJ. 
Want more information? Use post card on last page 
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FIRST 
a ee) ee 


Sette Sa 


SP 4 ae 


PRECISION INDUCTION 


RESOLVER! 


SIZE 11—Mark 4 Mod 0 Electrical 
Equivalent, Winding Compensated 
Frame Size: 1.062 


Functional Error less than 0.1% 
Perpendicularity: less than + 5 minutes 


SIZE 15—Mark 4 Mod 0 Equivalent with ac- 


curacies and phase shift better than specified! 


SIZE 23—Exceptionally high functional 


accuracy — better than 05%. Perpendicu- 
larity better than +3 minutes 


ALSO AVAILABLE — All American Electronic size | 
11, 15 and 23 Resolvers may be obtained with | 
HIGH IMPEDANCE NETWORK COMPENSATION, 
PARTIAL OR COMPLETE WINDING COMPENSATION, | 
BROAD BAND, HIGH FREQUENCY RESPONSE 


Complete line of sk#KVO MOTORS, GEARED SERVO 
MOTORS, MOTOR TACHOMETERS, BRUSHLESS 
INDUCTION POTENTIOMETERS, MINIATURE 
sYNCHRONOUS MOTORS; low and high temper- 
ature models. 


Sagem a ACC 


a ~“ a 


ae 


TROP $ | 
Ad ae ae ONICS INC Y 


men 


}W JEFFERSON BLVI CULVER CiT 
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continued 


permit 50,000 sq ft of leased ware- 
housing 


space to be relinquished, 


breaking is scheduled 


for August 


Ground 
and 
planned for shortly after the first of 
1956. 


Occupancy Is 


Stromberg-Carlson 
Appoints Wilson 


DONALD GREY WILSON, chairman 
and professor of the department of 
electrical engineering, University of 
Kansas, has been appointed assist 
ant director of research at Strom 
berg-Carlson Co. In this new 
tion, Dr. 


for coordinating organization func- 


pos} 
Wilson will be responsible 
tions and activities, development of 


personnel, guidance in budgetary 
control, and the coordination of the 
public relations activities of the re 
research organization at Strombery 
Carlson 

Prior to joining the department 
of electrical engineering at the 
University of Kansas in 1947, where 
professor, 


he served as assistant 


and chai 
had 


and 


professor, department 


man, he broad experience in 


business research at the Sea 
land Corp. automatic fire alarm di 
vision; instructor in electrical en 
gineering at Rensselaer Polytechnic 
Institute and staff member at the 


MIT radiation laboratory 


Chicago Standard 
Changes Officers 


WILLIAM J. SHEA, 
chairman of the board and chief 
executive officer of Chicago Stand- 
ard will assume the 
office of president due to ill health 
of president Larry S. 


who has been 


Transformer 


Racine, 
Donald 
vice-president in 


In Racine’s 
Schwennesen, 


absence, 


© Precision 
@ Stability 


4 


6 
MOLDED RESISTORS 


Jaa 


RATING —1 watt. 


TEMPERATURE COEFFICIENT—From approx. 
+0.1%/°F for 5000 ohm values to ap- 
prox. —0.2%/°F for 10 megohm values. 


VOLTAGE COEFFICIENT—Rated at less than 
0 02% /Volt. 


UPPER TEMP. LIMIT—170°F for continuous 
operation. 


NOISE LEVEL —Low noise level inherent, 
but at extra cost we can test and guar- 
antee standard range resistors with “less 
noise than corresponds to a resistance 
change of 1 part in 1,000,000 for the com- 
plete audio frequency range.” 


VALUES 
Standard Range — 1000 ohms to 9 
megohms. 
Extra High Value Range —Up to 
10,000,000 megohms. 


BULLETIN 5409 
has full details. Send for a 


copy. Attention Dept. R. 


aS 
Want more information? Use post card on last page. 
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PLANTS AND PEOPLE continued 


charge of engineering, will be vice- 
president in charge of sales and 
engineering. 

Ray Gislason has been appointed 
vice-president in charge of all 
manufacturing plants of the com- 
pany. 


Bonfig Named CBS- 


Columbia President 





HENRY C. BONFIG is president of 
CBS-Columbia, 
mour Mintz, resigned. 


succeeding Sey- 


He is also a vice-president and 
director of CBS, the parent firm. 

In 1935 he was named commer- 
cial vice-president of RCA Victor, 
a position he held until 1944. 

In 1944 he was appointed vice- 
president and director of sales for 
Zenith Radio Corp. 

He remained with Zenith until 
May, 1955 when he accepted the 
presidency of CBS-Columbia. 


Burroughs Takes 
On More Space 


BURROUGHS CorRP. has acquired a 
one-story building in Detroit for 
production of classified electronic 
equipment. The building contains 
104,000 sq ft of floor space and is 
located on a 23 acre site. The new 
operation is expected to employ 
nearly 1,000 persons. 


New Computer 
Center Established 


A NEW analogue computing center 
has been established by Dian 
Laboratories in New York, N. Y. 

Dian is affiliated with the Mid- 
Century Instrumatic Corp. The 
computing services are available to 
government and industry on a 
rental basis. The firm is also en- 
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THE NEW WAY TO 
MARK EQUIPMENT.... 


* GRAVO 


the first chip-proof, flexible engraving stock 









Send for booklets: 
Engravograph Booklet 1M-29 
Gravofiex Booklet G-29 












So simple to engrave Gravoflex. Lettering stands out 
permanently on contrasting background. No paint needed. 
10,000 Engravographs used for engraving on metals and 
plastics. Only Engravograph has these patented features: 
e Adjustable for 15 ratios. @ Self-centering holding vise. 
@ Automatic depth regulator. © Adjustable copy holders. 





NEW HERMES ENGRAVING MACHINE CORP. 


13-19 UNIVERSITY PLACE. NEW YORK 3. N Y 


1 a ae 


BOLTS—NUTS 


WASHERS aah ae IN ALL METALS 
FASTENING DEVICES STEEL © BRASS 
EVERDUR @ MONEL 
STAINLESS STEEL 
ALUMINUM 

NICKEL ALLOY STEEL 
NAVAL BRONZE 





SPECIALS 
MANUFACTURED 
TO BLUEPRINT 
SPECIFICATIONS 


AUTHORIZED DISTRIBUTORS 


PARKER-KALON 
PRODUCTS 


SHAKEPROOF 
PRODUCTS 


CATALOG ON REQUEST 


Weer 


IMMEDIATE DELIVERY 


es LR ee 


131 Church St. N. Y. 7 Manufacturing Division Bristol, Conn. Teletype N. Y. 1-882 
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why you should use BALTIC 


custom built enclosures... 


Your product in a BALTIC custom built housing has 
a luxury look. Individually designed to meet your speci- 


fications . 


and you can be assured of perfect fit and 
skilled craftsmanship. 


All our products are interchangeable to assure speedy 
assembly on your production line. Each unit we turn 
out is accurately engineered to close tolerances and 
finished to perfection, reflecting our long years as spe- 
cialists in solving sheet metal fabrication problems. Our 
large stock of standard and Whistler die combinations 
eliminates unnecessary tool charges and sends your 
unit cost way down 


Whether you need simple chassis or enclosures for 
the most complicated equipment, BALTIC will custom 


build it 


. in any metal, any size, any gauge, any 


finish, in large or small quantities. Complete facilities 
for finishing and shipping all under one roof. 


BALTIC metat propvucts co. 


126 SUTTON ST. 


aed 
Boe 
é i (Cp) 
ee 
Pe dt 


GLASSMIKE PLASTIC 
FILM CAPACITORS 


“Pyrex” glass encased, plastic film dielectric, 
temperatures to 125°C. Insulation resistance to 
10,000 meg x mtd. Types for DC and RF 
applications 


rm PLASTICON PLASTIC 
© | FILM DC CAPACITORS 


Voltage ranges from 600V DC to 
100KV DC or higher. Temperature characteris- 
tics to suit 


PULSE FORMING NETWORKS 


Synthetic dielectrics for higher volt per mil 
loading and lower losses in capacitor dielec- 
tric. Stable performance at high temperatures. 
Ranges to GOKV, Designed to meet your require- 
ments. 


BROOKLYN 22.N.Y. @ 


EVergreen 4-2300 


PERFORMANCE 


IW a 


Original designers and manufacturers 

of Synthetic Dielectric Capacitors. We 

use plastic film dielectrics exclusively in 

our products. Where Size, Stability and 

Quality are essential, you can depend on 
Condenser Products. 


Tk) HI-VOLT POWER 
| SUPPLIES 


Available from stock: 2KV, 5KV, 
1OKV, 15KV, 30KV, 5OKV. Oil-filled construction 
for smaller, lighter, more flexible units. Sepa- 
rate accessible compartment for rectifier tubes 
in 5OKV model. Also available in the 5KV, 1OKV, 
15KV, and 3OKV power supplies 


ALL-PLASTIC MOLDED CAPACITORS 


Mylar* Molded Capacitors pioneered by CP. 
Exceeds Jan C 91 electrical specifications 
* DuPont trade name for Polyester Film. 


May we help solve your problems? Write, on company letterhead, stating your position. 


ondenser 


roducts Company 


Div. of New Haven Clock & Watch Co. 
140 HAMILTON ST., NEW HAVEN, CONN 
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PLANTS AND PEOPLE continued) 
gaged in the design of simulators, 
trainers and special-purpose com- 
puters. 

Its staff is headed by Dr. Stanley 
Fifer, head of the Navy 
Project Cyclone and member of 
the technical staff of Hughes Air- 
craft Co. 


former 


Gulton Appoints 
Two Engineers 


SAMUEL HANISH has been appointed 
head of the underwater sound divi- 
sion of Gulton Mfg. Corp. of Metu- 
chen, N. J. 

George M. Hieber has been placed 
in charge of the development of 
electromechanical instruments for 
the firm. He previously handled field 
and development engineering. 

Hanish the organization 
last year as a research engineer in 


joined 


its shock and vibration department, 
coming from Power 
Trenton, N. J., 
in dynamic analysis in mechanical 


Generators of 
where he specialized 


systems. He will be engaged in the 
evaluation and development of new 
for under- 


transducer materials 


water sound techniques, develop- 
ment of transducers for commercial 
underwater sound applications, and 
design of complete sonar systems 
and industrial control equipment. 
Heiber, prior to joining the com- 
pany, was a stress and instrumen- 
with 


tation specialist Grumman 


Aircraft. 


Waddell Joins 
Giannini Division 


BILL L. WADDELL has joined Datex 
division of G. M, Giannini & Co. as 
senior systems development engi- 
neer, charged with design and de- 
velopment of digital data handling 
systems. He formerly 
Northrop Aircraft and 


in computational analysis and sys- 


was with 


Librascope 


tems development. 


Canoga Expands 
Plant Facilities 


CANOGA CORP., manufacturers of 


radar systems, antennas and other 
10,000 sq 

the 
tenna range of its present facilities 
in Van Nuys, Calif. Overall invest- 


devices, has acquired a 


ft building, adjacent to an- 
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PRECISION QUALITY 


eOMMoneNts 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 








se 
&. 
lek. 
© MM en a em ee a mm 





Quality controlled 
throughout production with 
Tungsten hard glass leads produced 
under General Electric Timing Control. 
Each tungsten lead is microspecially 
inspected for flaws. DKE offers highest 
quality and LOW PRICES. Send 
drawings for quotations and let us 
prove the economy of our prices. 






The Engineering 
Company can give you 
immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia, etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 





7 5 
. 8 

CALL OR WRITE FOR QUOTATIONS 

ON YOUR SPECIFIC REQUIREMENTS 


rHe BN_DINGBLING co 


27 WRIGHT ST., NEWARK 5,N.J. 


Want more information? Use post card on last page 
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, ment for the land, building and 
equipment was around $200,000. 
The new addition, expected to in 
crease production by 50 percent, 
will house the expanded electronic, 
microwave, and mechanical engi- 
neering departments. 
The 
addition of 


the 
building of 


company anticipates 
another 


similar size in about a year. 


Bogue Electric 
Elevates Gerlach 


KEN R. GERLACH has been appointed 
executive Bogue 
Electric Manufacturing Co., of 
Paterson, N. J. He 


Sperry 


vice-president of 


was 


Gyroscope Co. with experi- 
ence in the application of precision 
meotor-generator equipment, 

Prior to joining Sperry, Gerlach 
with the Colonial 


was associated 


Radio Co 


Mid-Century Names 
Chief Engineer 





i 


“Mh 


~ 


NELSON A 


Merritt ha 


pointed chief enyineer of 


been ap 
the Mid- 
Century In New 
York City 


The firm 


trumatic Corp. of 
manufactures elec tronk 
and 
Merritt will 


the design of new 


precision analogue computers 


computing equipment 


supervi prod 


ucts and ill be in charge of en 


yineering in connection with the 


manufacturing of all product 
He previously vas head elec 
troni engineer of the Electric 


Boat division of General 
Corp. He was re 


Dynamics 
ponsible for the 


with the 





A new 


standara 
of insulation 
performance 





aoe = 





ELECTRICAL INSULATION 
SLEEVING 


A superior vinyl impregnated 
Fiberglas® Resinite 
Vinyl Glass sleeving offers de- 


pendable performance under ex- 


insulation, 


treme conditions. 


© For operation from —50° to 
395° F (20 hours) 

@ Maintains flexibility and 
dielectric strength after 


1000 hrs at 300°F 


@ Withstands creasing, pounding, 
twisting and bending without 
loss of dielectric strength 


@ Excellent chemical and oil 
resistance 
@ Won't craze or crack 


@ Grades B-A-1, B-B-1 and B-C-1 
@ Sizes #24 to %e” 
@ Eleven colors 


@ Priced comparable to ordinary 


cotton or rayon base insulations 


*Reg. TM Owens-Corning Fibergias Corp 


Ask your Resinite re presentative 
or write for samples 


and per 
formance e data 


NU 


MITT 


RESIN INDUSTRIES, INC. 


RR ee eee re me 


VINYL SLEEVING AND TUBING FOR THE & 
secant Ae Lee aaa 


im tia 


AL aes) 
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AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 


ee 
















UNSURBASSED 
INJBEAUTY 


UNFEQUALLED 
IN PE@FORMANCE 
a MATCHED IN 
QUALITY 
STRUCTION 


a, 
, exeluaive 
profitable 
deale 
oy 
franchig¢ 


4 
now allailaht 


WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 
NEW LINE OF ATR TV SETS 


ALSO MANUFACTURERS OF DC-AC INVERTERS, 
“A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 


Tia AN Tetevision By at ¢ 


ere Ts. 


NNE 





| nuclear reaction control systems on 
| the USS Nautilus, first atomic sub- 
marine. 


Edison Elects 
Vice-Presidents 
DONALD W. COLLIER and Charles 
Howe Goddard have been elected 


vice-presidents of Thomas. A. 
Edison 

Dr. Collier will 
present capacity as director of re- 


held 


continue in his 


search, a has 
June, 1951 


Goddard will continue his activi- 


post he since 


manager of Edi- 
Division. He 
joined Edison in May of this year. 
He formerly Sylvania 
Electric Products for 11 years serv- 


ties as assistant 


Voicewriter 


son’s 
was with 
ing as marketing manayer of the 


lighting division. 


Viking Instruments 
Selects Martin 





Had- 
Devereaux 
di- 
rector of engineering. He will direct 
the 
electronic de- 


East 


Instruments of 


VIKING 


dam, Conn. appointed 


Martin as vice-president and 


and research on 
company’s line of 
vices and controls for industry. 


development 


He was formerly assistant to the 


president of Electronics Corpora- 


tion of America. 


Brubaker Appoints 
Quality Manager 


CHARLES R, WILSON, JR. been 
promoted to the position of man- 
Brubaker 
| Electronics, of Los Angeles. 

Wilson the 


has 
| ager, quality control, at 


has, for past four 


TWO-WAY 
STEPPING SELECTOR 


For Computing, Control, and 
Indicator Systems 


ae} 





The flexibility of forward and reverse 
stepping at the operator's choice, or by 
automatic cycling, is now obtainable in a 
compact unit—the G.E.C, two-way step- 
ping selector. Each of these units can 


replace several conventional one-way 


adding efficiency 
design. 


stepping relays, thus 


and versatility to circuit 


The G.E.C stepping selector 
operates in either direction at a speed of 
approximately 65 steps per second on self 
interruption, and at speeds up to 20 steps 
per second from external impulses 


two-way 


Positive 
stepping action and freedom from over- 
stepping are assured by driving the wiper 
assembly on the forward stroke of the ap 
propriate armature. 


The designed for use with 
standard 25-contact banks, up to three 
All 
with bridging or non-bridging wipers, or 
The 
armature coils can be supplied for oper- 
ation at 12, 24, 50, 110 or 220 volts d-c. 


Bank contacts, wipers, and wiper brushes 


unit 18 


levels. selectors can be supplied 


any desired combination of both. 


are of nickel silver for maximum life. 
The springs, designed 
easy adjustment, are fitted with platinum 


interrupter for 


contacts. The finish of the units makes 


them suitable for either standard or 


tropical use. 


One-way stepping selectors with standard 
25-point banks up to 8 levels, or 50-point 
banks up to 5 levels, in either standard or 
heavy-duty construction, are also available 


For bulletin and prices write: General 
Electric Company, Limited, c/o IMTRA 
CORPORATION (U. S. Agents), 58 
Charles St., Cambridge, Massachusetts, 
if a» 
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years, served as plant superintend- 
ent for the firm. In his new posi- 
tion, he will report directly to the 
head of the manufacturing division. 


leletronics Names 
Assistant Chief Engineer 
TELETRONICS Laboratory appointed 
Henry Schwiebert as assistant chief 
He was 
formerly the assistant chief engi- 


engineer of the company. 


neer of Wheeler Laboratories and 
prior to that held the position of 
with Hazeltine 


project engineer 


Klectronics Corp. 


Gruen Watch Fills 
Three Positions 


GERALD C, Schutz was named as 


director of electronics of 
Watch and Adrian Jacobs and Er- 


Gruen 


win Kaestner as administrative staff 
assistant and technical staff assist 
ant, respectively, to Arthur Hansen, 
executive vice-president 





Gerald C. Schutz 


formerly associated 
Manufacturing a 


During hi 


nutz Va 
vith the Gibbs 


director of elec tronk 


five years with the firm, he wa 
responsible for the initiation of a 
number of development programs 


in the airborne radar navigation 


and countermeasures field 

Jacob Va formerly production 
manager of Roller Smith Corp., 
manufacturer f electrical and 
electronic integrating and measur 
ng instruments. Fri 1945 to 1954. 


he va with Bulova Watch a 
director of planning and -CO! 
tracts 

Kaestner was formerly manager 
of manufacturing of the _ Roller 
ELECTRONICS — September, 1955 





MOTORS « MOTOR GENERATORS ¢ GENERATOR SETS 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


s 
Pe "MA DE BY 


me ae 





cycle High Frequency Power Supplies 







This typical 400 cycle High Frequency Generator is available 
from | KVA to 100 KVA. Variable frequency power supplies 
can be designed with outputs as low as 4 cycles and as high as 
2000 cycles. 

Hertner also manufactures high frequency motor generators that 
can be either synchronous motor-drive, induction motor-drive, 
or direct current motor-drive. 


Consult Hertner for your unusual power supply requirements. 


THE HERTNER ELECTRIC COMPANY 
12690 ELMWOOD AVE. + CLEVELAND 11, OHIO 


MICROPHONE CABLES eat 


Designed for low copacitance, high insulation resistance, low at- 
tenuvation—in plastic or rubber insulation to stand severe service 


T-V LEAD-IN CABLES 


Furnished only in pure virgin polyethylene to insure best elec- 
trical properties and long life under severe operating conditions 


T-V LEAD-IN CABLES : — — 


@scstteces 
Made hollow, of pure virgin polyethylene, for maximum efficiency 
in receiving Ultra High Frequency signals 


INTERCOMMUNICATION > 
CABLES —— 


These quality cables are made in various constructions, utilizing 
plastic insulation for both conductors and jacket 


INTERCOMMUNICATION 


When installation conditions dictate, shielded cables are recom- 
mended. Made with internal or external shield—2 and 3 conductors 


ENGINEERS FOR ENGINE 


50 Church Street New York 7, N. Y. 








ELIMINATE REJECTS! 









SS 
: ; jewel ass@mblies 
fuse 


Why chance rejects and breakage that 
add to production costs when you can 
eliminate these time-wasting “headaches” 
with Bird complete jewel assemblies 

ready to install in your equipment. Bird's 
; of precision production mean 
jewel bearings of the highest quality 


many year: 





These jewels are set according to your 
' specifications by skilled craftsmen, in less 
time, for less money, and eliminate spe- Ei 
Cr] cial set-ups in your plant 
Why not bring us your jewel problems - you 


specify 3ird will supply assemblies that fit 
your product and schedule. Our engifieering 
staff is at your service for all your jeWel bear 


b ing problems Le 
For information onaigwe! assemblies write for Bulletin 15 LS 


Over 40 yey of serving industry with Quality jewel bfarings 


OOGT a..0. Inc. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
il Spruce Street, Waltham 54, Mass. 








New /ow-cost 
DIGITAL VOLTMETER 


SADIC DIGITAL VOLTMETER (TYPE 33-110) 


is CEC’s newest unit for low-voltage 





analog-to-digital conversion. It offers true 
economy plus high accuracy, Output in- 
cludes illuminated numerical display 
(above) and decimal-coded contact clo 
sures. Suitable for bench use or rack 
mounting (two units fit side by side in 19” 
rack) the 33-110 is useful for both lab- 
oratory indication and as a building block 


for automatic data processing systems. 


SPECIFICATIONS 





digital range 000 to 999 (1000 step: 
. accuracy 1/10th % of full scale 
sensitivity 10 millivolts provides 


full-scale output 
0.8 second, max 
105-115 volts a-« 


balance time 
power source 


Send for Bulletin CEC 3009-X3 


Consolidated Engineerin 


Corporation 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in 


Aibuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, Detroit, 
New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. € 
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Smith Corporation. Prior to his 
joining Roller Smith he was chief 
projects engineer for Bulova Wate! 


on all ordnance projects 


Hermetic Appoints 

Chief Sales Engineer 
HERMETIC SEAL 
Newark, N. J 


chief 


Product Cr of 
appointed A. Neu- 
mann as sales engineer. He 


vill supervise customer relation 


design development and all engi- 
neering activities 
Refore 


mann Was as 


joining Hermetic, Neu 
ociated with IT&T a 
4a process engineer 

Previously, he was development 


engineer for the Kincaid Manufa 


turing Co, of New York City 
Mica Fabricators 

Elect Officers 

S. A. MONTAGUE, proprietor of 


Spruce Pine Mica Co., N. C., was 
reelected president of Mica Fabri 
cators Association for a second term 
Peter J. Yannello of 
Brooklyn, N. ¥ 
Faraci of 
Insulation Co., 


of one year 
teliance Mica Co., 
and John V. 
Mica 
N. J., 


for the coming year. 


Americal 
Manasquan 
were elected vice-presidents 


Hornickel Selected As 
Calmag Vice-President 
H. C. HORNICKEL has been appointed 
chief 
of California Magnetic 
North Holly wood 


turer of electronic components 


vice-president and enginee! 
Control 


Corp., manufac- 


Fischer & Porter Names 
Four Vice-Presidents 


FISCHER & PORTER CO., manufac- 
turers of complete process instru- 
mentation, has promoted four man- 
agers to vice-presidents in charge 
of their respective divisions, bring- 
ing the number of vice-presidents 
to six 

Those Robert A 
Stern, vice-president of the data re- 
duction & 


named are 

automation § division; 
Louis H. Aricson, vice-president of 
Natha- 
vice-president of re- 


the international division; 
niel Brewer, 
Edward J. 


search; and Querner, 
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saure tranamittera 


u eapr sion potentiometer 
element to translate pr ire signals 
into j portional electrical signala 
( olta), requiring little 
rno amplification 





MODEL 45176 


Models are available with single or 
multiple output and can be linear 
with airspeed, altitude pre ire, or 
to natural or empirical function 
Ranges from 0.5 psi., diff. to 
0-150 psi., (ab diff., gage), under 
normal environmental conditions, or 
extreme conditions of high acceler- 
ation evere hock or vibration 


Write for co 


information 


mplete engineering 





Pane & 


MODEL 45177 


G. M. GIANNINI & Co., INC. 
AIRBORNE INSTRUMENT DIVISION 
PASADENA 1, CALIFORNIA 


a Serr 
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vice-president of 
The 


seymour 


manufacturing 
other vice-presidents are 
Blechman, vice-president 
Jack Boonshaft, 


vice-president of engineering. 


of sales, and 


Packard-Bell Fills 
Manufacturing Post 


THEODORE G. EppY has been named 


manufacturing manager of the 
technical products’ division of 
Packard-Bell Co. of Los Angeles 


The division is chiefly engaged in 


research and production in ele¢ 


tronics and color television 
Before coming to Packard-Bell, 
Eddy spent five years as an a 


sociate with Robert Heller & Assoc 
a Cleveland engineering firm, and 
three years as a field engineer for 
Albert Asso 


Ramond of Chicago 


Three Firms Join RTCA 


THREE 
elected by the Radio Technical Com- 


NEW members have been 


mission for Aeronautics, increasing 
the RTCA 


to 120 oryanizations concerned with 


Assembly membership 
aeronautical telecommunication 

members are Flight 
Safety of Flushing, N. Y.; F-R Ma 


The new 


chine Works of Woodside, N. Y 
and Western Union Telegraph Co 
of New York City 


North American Promotes 
Moore and Ashby 


Robert M. 
have been appointed to the 


JOHN R. Moore and Dr. 
Ashby 
positions of director and assistant 
North 


electro-me 


director, respectively, of 


American’s Aviation’s 


chanical engineering department 


Moore, who has been assistant 
director of the department since 
1953, joined the company in 1948 


as a group leader in the aerophy 
that he 


had been with GE and has served 


sics laboratory. Prior to 


as an associate’ professor of 
mechanics and director of the dy- 
namical control laboratory at Wash- 
ington University 

Moore 
4s assistant director, came to North 
1949 from the Naval 


Field Station 


Dr. Ashby, who replaces 


American in 
Research Laboratory 
where he was associate 


During World War II he 


in Boston 


director 
























































HYCOR 


TELEMETERING 
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Features... 


« HYCOR telemetering filters 
have excellent characteristics 
due to the use of high “Q” tor- 
oid inductor elements. The fil- 
ters may be used in low level 
circuits with negligible hum 
pickup resulting 


















e In addition, only the finest 
capacitors are employed to 
assure stability. 

e Available in standard RDB 
frequencies. 








GENERAL SPECIFICATIONS 
impedence 600 600 


TYPE |BANOWIOTH) ATTENUATION) FREQUENCY RANGE 


‘ } db of le 


































Other frequencies and impedances 






available on request 

















Representatives in 
Principal Cities 



































Sebsidiary of international Resistance Company 
11423 VANOWEN STREET 
NORTH HOLLYWOOD 1, CALIF. 
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PLASTECK 
TRANSLITE 
PANELS 


EARN THEIR 
WINGS IN A 
TESTING 
LABORATORY 


In recent exhaustive laboratory tests, 






Plasteck panels subjected to a 150 
hour Fadeometer test with competi- 
tive panels, surpassed and exceeded 
required specifications (MIL-P-7788) 
emerging with no appreciable con 
trast value change. Thus you are 
assured of research-developed edge 
lighted panels for immediate deliv 
ery or for future stock piling 

Our Research and Development 
engineers are engaged in an untiring 
effort to develop methods for day 
and night illumination of instruments 
and controls in today’s military and 
commercial aircraft. Plasteck provides 
the industry with a legible panel of 
high contrast, either laminated or 
coated to meet your specifications of 


design 


KNOBS - DIALS 


0@6& 
6 & 


Standard knobs and dials are 
available in a wide range of 


3 PLANTS EQUIPPED 10 
TAKE CARE OF YOUR PANEL NEEDS 


Plasteck, Inc. 
300-4 S$. McKenna Poteau, Okla. 
, TWX: Poteau 492 


California Plasteck, Inc. \ 


-E. Fourth L.A., Calif. 2 
TWX: L.A. 1111 * 


feck Eastern, Inc. 
hington Hoboken, N. J. 


sizes and types; specials 
ore made to meet your 






precise specifications 











ay 
i 


Our engineers and representatives 
are ready to consult with you at 
all times. Or write Dept. EL for 
complete literature on our edge 
lighted panels, knobs and dials 
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was a staff member of the Radia- 
tion Laboratory of MIT. Prior to 
his appointment to his new position 
he was chief of the company’s 
flight and fire control section. 

Moore succeeds Dr. Niels E. 
Edlefsen who has been director 
of the department since 1951, and 
has resigned to accept a position 
as vice-president of another organ- 
ization. 


General Cable Expands 


GENERAL CABLE CorP. has entered 
into a contract for the acquisition 
of General Insulated Wire Works 
of Providence, Rhode Island. 

C, J. Craig, president of General 
Insulated, will be appointed a vice- 
president of General Cable, with 
principal responsibility for the 
Providence operation. The newly- 
acquired plant occupies approxi- 
mately 100,000 sq ft and employs 
about 300 people. 

General Cable also. will construct 
a new plant in Monticello, Ill. for 
making paper covered telephone 
cable. It will occupy some 50,000 
sq ft. Formation of a new company 
to manufacture a complete line of 
telephone wires and cables in Can- 
ada was also announced by the firm. 
The new company, Telecables and 
Wires Ltd., will be owned jointly by 
General Cable, Canada Wire and 
Cable and the British firm of Tele- 
graph Construction and Mainte- 
nance Company Ltd. General Cable 
will have a substantial minority in- 
terest. 


New Printed Circuit 
Company Formed 


EATON ASSOCIATES, a new company, 
has been organized to manufacture 
printed circuits and printed circuit 
assemblies. The new concern, lo- 
cated in Modus, Conn., is already in 
production. 

J. O. Eaton, who was formerly 
with Eaton Manufacturing Co. of 
Cleveland, Ohio and Warren Wire 
Company of Pownel, Vermont, is 
the principal shareholder in the 
company. Associated with him in 
the enterprise are Daniel Dewey of 
Essex, Conn.; Samuel Pear of Mo- 
dus; Frank E, Taplin of Williams- 


How to whip your 
Ce ae 


Just eall ADVANCE... 


we re mata) Tas 
, iB 
willing to make an 


, , 
Ant T Eee Lea haa 





oF CONTACTS, 


for example 






Say the word and 

we'll up the sizes... 
switch from fine 

silver to tungsten, 1 
palladium, silver- ; 
cadmium oxide, ! 
gold contacts, or... 
you name it! 


INSULATION, 37 
Laminated cr oe 
phenolic, 3 4 } 
H silicone glass, J : | 
ceramic ¢ ey 
‘ steatite, linen- i oa la 


ie base bakelite, 
or...you | 
name it! } o- 


ANYTHING 













ee 
e+ SPECIAL... 
SBS : 
ee | ADVANCE iy 
+. * will engineer, : 
E . _ develop and 


produce the 
custom relays 
: ‘you need in 
minimum time. 
Call 
ADVANCE 


for action. 


Sc ren sae 
Tt 
\ 
* 
v 





I ELECTRONIC USES 


We build a vast variety 
of sensitive, reliable 
relays...create superior 
new designs quickly 
You'll find our quality 
control is now the 
tightest in the industry 





Write—and let 
us solve you) 
relay problems 


ADVANCE ELECTRIC 
AND RELAY CO. 





An Elgin Nationa 
Company Att 
2435-A NORTH NAOM TREET 


CALIFORNIA 


BURBANK 
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PLANTS AND PEOPLE continued 
town, Mass.; A. E. Griffin of Win- 
sted, Conn., and H. D. Randall of 
Westerly, R. I. 


ECA Promotes 
Senior Physicist 


JAY TOL THOMAS has been appoint- 
ed assistant to the president of Elec- 
tronics Corporation of America. 
Dr. Thomas, who has been serv- 
ing as senior physicist with ECA, 
held a similar position for three 
years with Baird Associates of Bos- 


ton, and 


previously worked on 


process control devices for the 
industry at the DuPont 
Experiment Station, Wilmington, 
Del. In World War IT he conducted 
radar research with the Naval Re- 
search 
BD ¢ 


chemical 


Laboratory in Washington, 


Dage Television 
Names Howland 


JOHN R. HOWLAND has been named 
general sales manager of the Dage 
television div 
Products 


ision of Thompson 
He will supervise the sale of Dage 


color television systems and black 


and-white television equipment. He 


formerly headed product research 
and commercial sales for the elec- 
tronic division of Stewart-Warner 


Prior to that he was for 11 year 


president of Zenith 


assistant to the 


Radio 


Underwood Plans 
Plant Expansion 


UNDERWOOD Corporation is plan 


ning an expansion program includ 


ing construction of an industrial 


park containing a new manufactu 
ng plant 

A one-year option has been taken 
120-acre tract of 
Hartford, Conn. If 


area will cost 


Vy tne firm on a 
land located 
purchased tne 


$950.000 


Ransom Research 
Begins Operations 


DAVID H. RANSOM, former president 
of Mag-Electy Products of Haw 


thorne, Calif has established an 


electronic - 


development and manu 


facturing firn inder the 


name 
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PORTABLE D'ARSONVAL 


FOR MEASURING HEMOGLOBIN con 
tent of blood samples, the Fisher Sci 
PL eC MLM i ee 
100 G-M Galvanometer in its popular 
What 
ever your own particular instrument 


Electro-Hemometer (at left) 


field, you can achieve this same self 
contained portability, ruggedness and 
high sensitivity with G-M Galvanom 
eters. Complete catalog on request 


(it) LABORATORIES Ive. 





4336 NORTH KNOX AVE., CHICAGO 41 





Rebance Muca C 
Nettance ica Ou, 


MICA SPECIALTIES 


~ eo 















RADIO and TV TUBE SPACERS 


CAPACITOR FILMS 





HEAT RESISTANCE WASHERS 


Reliance are specialists in the fabrication of Mica parts. For 27 years, 
they have met industry’s specifications for critical tolerance and quality 
control. Our years of experience meeting close tolerance work can help 
you whenever you are faced with tight specifications and our quality 
control will meet the increasing rigid specifications of today’s design 


QUALITY MICAS MAKE QUALITY TUBES 


Is your application of Mica correct? 
Consult us for help in obtaining the proper use of Mica in your products 


RELIANCE MICA CO., INC. 
eee Ter tae ye 
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TUBE COMPONENTS| 
ransom vesearcn il San edro, 
AND HERMETIC SEALS Calif Production i inderway in 


: the new firm 
(A) Molded Button Stems . , ; 
Prior to becoming president of 


(8B) Powdered Glass Molding Mag-Electric Products, Ransom was 
(C) Metal-to-glass Window Seals director of research and develop- 
ment at Bogue Electric Manufac 
turing Co., an engineering execu 
tive at IT&T and a development 
engineer at Curtiss-Wright Corp 


(D) Clear Glass-to-metal Terminals 


(&) Chemical-oxide bonded glass-to-metal seals 


We are also equipped for custom glass operations, 
both hand & machine. Complete facilities available His work has been in development 
for sealing & evacuation, Write now for immedi field of magnetic amplifiers, micro- 
{ 


ate quotations on any quantity. wave radio relay systems and tele- 


phone switching systems 


Corning Sets Up 
Parts Department 


A NEW department, the components 
department, has been established 





in the electrical products division 


ty > é 
(8) pr) of Corning Glass Works. It will be 
. } (D) headed by Forrest E. Behm, form- 


erly manager of pressware plant in 


. . ° . ° Cor y 
Over a Quarter Century of Sealing Experience we ' 
He will be responsible for the 


SCIENTIFIC ELECTRONIC LABS manufacture and sale of various 





866 Bergen St. Newark 8, N. J. Bigelow 8-6553 types of glass components 
Mehm joined CGW in 1946 as as- 
sistant production superintendent 
—— ——— in “A” Factory and later served as 


HEYCO NYLON STRAIN RELIEF BUSHINGS [Rees 
CUT PRODUCTION COSTS AND IMPROVE BPiyrvawiratit-y oa _ sp Pe nee 
PRODUCT QUALITY WITH 25 YEARS - 
STAMPING 
EXPERIENCE Potter Instrument 
HAS MODERN) Expands Facilities 
PRESS CAPACITY 


POTTER Instrument Co. of Great 

FOR OVER Neck, N Y has expanded produc- 
2,000,000 tion facilities with a new 15,000 sq 
FINISHED ft building. The new plant is to be 
used for expanded production of 

STAMPINGS the firm’s magnistors and large data 


PER DAY. handling system 
ASK FOR BULLETIN 33 


Chemical Firm 
Studies Selenium Ore 
1—~SLIP OVER WIRE , eCK o MK 0. of Bove ' 
mpi chines og Approved oe, et) KAWECKI CHEMICAL ( Boyer 





town, Pa., is studying the feasi 
With Heycos it’s no longer necessary to tie wire pr, bility of a native selenium ore pro 
knots or use insulating grommets. Product life JU 
- io L cessing plant in the Lysite area 
is increased and product appearance is greatly 
enhanced. near Shoshoni, Wyo. Selenium is 
HEYMAN MANUFACTURING COMPANY obtained in the U.S. mostly as a by 
Kenilworth 15 New Jersey product from coppe processing 


mills and from flues in refining and 
smelting plants. 
Send wire sizes for free eI 
Deposits in the Lysit “area cor 





samples and specifications. 





tain less than a half pound of selen 
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DataReader 
Model 546 


aa -\ 
6 

ee >) | 

A transport unit e 
for high-speed 
searching, reading 
and recording 

of data on 
magnetic tape. 





Vacuum column 
tape control 


Vacuum method of sensing provides 
servo control of the reel drive motors, 
resulting in a highly sensitive tape feed 
control. Only a short length of tape 
need be accelerated to bring the tape 
to full speed. Exceptionally rapid ac- 
celeration and minimum tape strain are 
realized, since no mechanical system 


inertia need be overcome. 


PERFORMANCE: 


RAPID START—STOP—REVERSE— from 
stop to full speed in 6 milliseconds. 
HIGH TAPE SPEED— optional single 
speed of 30, 40, 50, 60 or 75 in/sec. 
TWO-DIRECTION SEARCH —cither di- 
rection, automatically at full speed, 
REMOTE OPERATION —forward, re- 
verse, stop, rewind and selection of 
reading and writing 

END-OF-TAPE SENSING—stops auto- 
matically at either end of tape 
RAPID REWIND —2400 ft. of 2” 
%4” tape in 3 minutes 


or 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
460 No. Sierra Madre Villa 
Pasadena 15, Calif 


ElectroData 


An Affiliate of 
CONSOLIDATED ENGINEERING CORPORATION 
OF PASADENA, CALIFORNIA 
ElectroData Corporation maintains a nation- 


wide sales and service organization 
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ium to a ton of rock 


meetings have been 


Fisk, 


Resources Research 


Preliminary 
held by Dr. Henry 
of the Natural 


Institute at the University of 


chairman 


Wyoming; Henry C. Kawecki, presi 
dent, and Henry E. Sivik, research 


engineer for the chemical firm 


Cinch Buys Printed 
Circuit Company 


CINCH 
Chicago has 


Manufacturing Corp. of 
Graphik- 


of Pasadena, Calif., printed 


purchased 
Circuits 
circuit producer, 

The 


division of Cinch, 


firm will be operated as a 


Cinch produces printed circuit 


sockets and terminals, and these can 


now be furnished installed in the 


printed circuit boards. 
Harry R. Gillespie, Jr., who was 
administrative engineer for Cinch, 


is in charge of this operation. 


Electrical Facilities 
Changes Name to Knopp 


Oakland, 
precision 


ELECTRICAL Facilities of 
Calif., 


transformers, 


manufacturers of 
testing equipment 
and rectifiers, has changed its name 
to Knopp Ine. 

The 
purpose of having the product name 
and the 


change was made for the 


manufacturer’s identity 


similar. 


Hermetic Seal 

Acquires Glass Solder 
HERMETIC SEAL Manufacturing Co. 
of Newark, N. di 
Solder 


Pasadena, Calif. as their west coast 


has acquired the 
Glass Engineering Co. of 
division, 

H. J. Wittmeyer, 


and general manager of Glass Sol 


vice-president 


der, will continue in that capacity 


Electra Manufacturing 
Moves To New Plant 


FIFTY PERCENT 
vided in the new plant in Independ- 


more space is pro- 


ence, Kansas of Electra Manu 
facturing Co., manufacturer of 
deposited carbon resistors. 

The replaces engineering 


plant 


making a 


MARKED 
IMPROVEMENT 


in COLOR 
CODING products 





Industry's color-coding needs range from 
simultaneous application of up to six bands 
on wire lead electrical components to color 
banding drill chucks in the tool business, 
Meeting these needs are Markem machines 
(ike the 69A shown), type and ink— which 
do the job faster, better and at lower cost 
than tedious hand methods ever could. 
When size, shape or material of your prod- 
uct, part of package poses a marking 
problem, get the benefits of Markem’s 44 
years of experience. Write or call Markem 
Machine Co., Keene 5, New Hampshire. 
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BOAR CNet 
NBM di my | 


Permanent 


Stability MI 
WZ 


A eg 
stationary use 


» 


STAVOLT® 


POWER 
RECTIFIERS 


* Greatly simplified circuit with 
fast responding magnetic con- 


trol of highest reliability 


* No warm-up time, no hunting or 


drifting 


. Lighter weight, more compact, 
rugged and field proven. En- 


capsulated components 
* 11 standard models up to 1500 
amps. Meets Spec. MIL-E-7894, 


te for teresting information 


on STAVOLT rectifiers 


McCOLPIN-CHRISTIE CORP. 


Specialists in Rectifier Manufacturing for 26 Years 
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facilities which 
were located at Atchison, Kansas 
and Kansas City, Missouri. 


and production 


Feedback Controls 
Names Vice-President 


WILLIAM M. PEASE has joined the 
staff of Feedback Controls, of Alex 
andria, Va., as vice-president and 
general manager. He was formerly 
the director of the servomechan- 
isms laboratory at M.I.T. and more 
manager of the 


recently general 


electronics division of Ultrasonics. 


Rust Industrial Opens 
New Plant 


Rust INDUSTRIAL Co., manufactur- 


ers of remote control units for 


radio station transmitters, has 
opened a new 11,000 sq ft plant in 
Manchester, N. H. 


lished six years ago, can now double 


The firm, estab- 


its production capacity to meet de- 
mand. Provisions have been made 
for further expansion in the near 


future. 


Hoffman Acquires National 
Fabricated Products 


HOFFMAN Electronics Corp. ha 
purchased all the outstanding share 
of National Products, 


Chicago electronic component manu 


Fabricated 


facturer. 
National Prod 
ucts, located in Evanston, Ill, is a 


Semiconductor 


subsidiary of National 
Maurice E. 
and founder of 


Paradise, president 
National 


cated Products, will continue in his 


Fabri 


former capacity under a long-term 
contract with Hoffman Electronic 

The only change presently contem 
plated in the operation of the com 
pany will be the addition of a 
department of application enginee 
ing to develop maximum usage of 


th emiconductor products 


Gordon Completes 
Plant Addition 
CLAUD § 


completed an addition 
at Richmond, Ill According to the 


GORDON Co. of Chicago 


to its plant 











when the heat’s on... 


you can really depend on Star THERMOLAIN® 
refractory porcelain for exceptional perform- 
ance in any electrical heating device you 
manufacture. And for good reason! Star 
THERMOLAIN Offers good mechanical strength 
plus excellent thermal shock resistance 4 
combination that means long, trouble-free 
heating-element life and user satisfaction 
Want the facts? Standard refractory shapes, 
plus sizes, weights and 
engineering data are 
shown on our new tech 
nical data sheet. Write for 
a free copy today 


Star Porcelain Company, 
42 Muirhead Ave., 
Trenton 9, NJ 


porcelain company 





Specialists in designing and manufacturing of all 
purpose fasteners and wire forms Tooled to pro 
duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications 

Serving Industry for Thirty-five Years 


— OTHER PRODUCTS — 


a," 





WIRE STRIPPERS & CUTTERS 


@ TOOLS @ DIES @ STAMPINGS 


Bulletins on complete line upon request 


WENCO MANUFACTURING CO. 
1133 W. Hubbard St., Chicago 22, Ill., U.S.A. 
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company, the addition will double 
manufacturing facilities at the 
plant where Serv-Rite thermocouple 
wire, pyrometers, and pyrometer 
and thermocouple accessories are 
produced. 


Eastern Engineering 
Established In New Plant 


EASTERN ENGINEERING ASSOC. has 
been established in a new 11,000 sq 
ft plant in Alexandria, Va. for de 
isning, engineering and manufas 
turing printed electronic wiring and 
circuits. Facilities for research de 
elopment and manufacturing of di 
versified electronic equipment are 


ncluded, 


Chem-Etched Circuits 
Firm Organized 


CHEM-ETCHID Crercults, of Garret 
Ind. has been formed to design 
elop and manufacture etche 
circuit by the photo-engravins 
method. George C. Weiss is presi 
lent of the newly formed organiza 
tion. Other officers include Kenneth 
L. Grimes, vice-president; Bernard 
H Barnett, secretary-treasurer ; 
Kenneth L. Smith, sales manager 
and James E. Wolfkiel, Sr., man 
ager of research and development 
Production is already under way on 
specially designed eq iipment auto 
matically producing multiple-unit 


neet 


Lenkurt Builds New 
Canadian Plant 


CONSTRUCTION of a new $200,000 
factory and office building in Burn 
aby near Vancouver, British Colum- 
bia, has been planned by the Len- 
kurt Electric Co. of Canada, 
subsidiary of Lenkurt Electric in 
San Carlos, Calif 

Construction began in June and 
hould be completed in time for 
all operations to move there early 
in 1956 from the present plant in 
Vancouver. 

The new building will have a total 
of 15,000 sq ft of space, more than 
twice as much space as the present 
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WHAT 
CLAMP 


TO USE ) 4 | AUGAT'S 
WHERE | ) NEW 
TOLERANCES | 

/ TWO TENSION 
ARE LARGE | LOOP 
CLAMPS 


Augat two-tension loop clamps are the long- 


sought answer for uses where tube base tolerances 
vary up to .040. The bands of these sturdy clamps 
are made of Beryllium copper, heat treated to retain 
original tension and nickel plated to withstand 
a 96 hour salt spray test with no adverse effect. 

The remaining parts of Augat’s two-tension loop 


clamps are made of 18% nickel silver. 


Write today for catalog and samples. 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 





When you needa 





REY Non-Stock 
Pot 


PRODUCTS CORPORATION 


Manufacturers of 


Uitra High Precision Potentiometers 


2041 COLORADO AVE. 
SANTA MONICA, CALIF. 
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T LT he G & T ge Bek teeter Dian 
factor Two thirds of the space 
Fik AM E NT S Citic ctor, thet 


for offices 
Wire Leads 


Heater Coils SINGLE Lear Promotes 

STRAND Two Officers 

Starter Coils | 
a ; STRANDED ANDREW F. HAIDUCK, formerly vice- 
Resistor Coils CABLE president, was elected executive 
‘ ‘ vice-president in charge of manu- 
Electronic Coils facturing of Lear. Chester D. Sef- 
: ° . tenberg, formerly treasurer, was 
Projection Coils from elected vice-president and treasurer 


Metallizing Coils 0005” eee officers of the firm were . 
Cathode Ray Coils to 

° 7 , 
Fluorescent Coils 250 ‘co Elects 


Masco 
Incandescent Coils New Officers 


THE MARK SIMPSON Manufactur- 


New automatic machinery increases production, assures higher : , 
ing Co., (Masco) appointed the fol- 


uniform quality at considerably lower costs! If you use fila- lowing new officers: 
ments or stranded cable, ask for samples and quotations. Miryam Simpson, _ president; 


Mark Simpson, vice-presideat & 
secretary; Bernard Zisman, vice- 


MICRO-Wire STRANDING COMPANY 


president & treasurer; George Wat- 





eB > . ? ' : ' 
FE ilichenlelinlaeani eanenndldiohe LF son, vice president, distributer sales 


division; Philip S. Optner, vice- 
president, mfg. division and Ralph 
Miniature and Sub-Miniature \asen, vice-president of enginect 


SLIP RING ASSEMBLIES | 
BRUSH BLOCK ASSEMBLIES 
Ports Selected As 
COMMUTATORS Vice-President 


and other DELMER C. Ports, chief engineet 
Electro-Mechanical Components of Jansky & Bailey, has been 
elected vice-president of the firm. 


PRECISION MADE eae : ae . oe Boe 
ea TO YOUR OWN SPECIFICATIONS ! 


and Propagation. He has been with 
the company since 1936. 


Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 


types of Thermo-Plastic and Thermo-Setting materials. Leach Changes 
Executives, Sells Jeffries 


Slip Ring Assemblies fabricated or one-piece precision , 
molded to your specifications in Nylon, Kel-F, Mineral filled C. R. HARMON has resigned as pre ‘ 
Mellamine, Phenolic, and other materials, Rings and leads ident of Leach Corp. K. F. Julin, 

spot welded or brazed together for positive electrical circuit. ; , 
executive vice-president, has been 
appointed to act as general man- 
Our Swiss methods and techniques are geared to 


meet exacting requirements. We invite your inquiries. 


ager, and Harmon, who has been in- 
strumental in the initial stages of 
the company’s successful operation, 


COLLECTRON CORPORATION | 2) c0inic in & consulting sae 


MUrray Hill 2-8473 © 216 East 45th Street @ New York 17, N.Y. Jeffries Transformer, formerly a 


member of the Leach family, was 
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Lean on 
=p us for 
A HEAT 
TREATING 
—j SERVICES 





j/ 
WO; 
Ultramodern facilities and equip- 
ment*, fast service, unmatched ex- 
perience, and rigid adherence to 
specifications make it your best 
move to lean on us for these services. 


Brazing, annealing, and hardening of: 


1. Stainless Steels 
2. And Now, Tool Steels 
3. Up to 5” width strips of stainless steel 


or high and low carbon steels. 
Cycle annealing of Laminations, 
Silicons, lrons 


Phone, write, or wire for information 
Sample processing free 


SARGEANT «Wilbur 
HEAT TREATING CORP 
170 YORK PAWTUCKET + R.1 





AVENUE + 


* U. S. Air Force Certified 


IS YOUR EXCLUSIVE 
DISTRIBUTOR IN THIS 
AREA FOR 


‘WA ee N. 1D 


Ad no- MUL 
SWITCHES 


a 
CARTER 
MOTORS 

s 


STACKPOLE 


x * 
r SUPER STOCKING DIST. 
, ee — C0. 


REFER YOUR ORDER 
ae i, DIRECTLY 19 ALMO FOR % 
; PROMPT DELIVERY 


ya INDUSTRIAL 


PON REQuest 


FREE 


cat a.os V 


RADIO CO. 


509 ARCH ST., PHILA., PA. 
Se a eee a 
Te aa eee a a 
Ae 


EXPORT ORDERS FILLED PROMPTLY 
CABLE ADDRESS: ALRAD-PHILA 


Want more information? Use post cord on last page 
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PLANTS AND PEOPLE continued 


4 


rd 


- 


sold recently to Zinsco Electrical 


GLASS WORKING 
We 


Prod icts, 
Leach plans further acquisitions 


of compatible companies in the 





¢ 


ruture 


Underwood Corporation 
Changes Officers 





MODEL ME 
$3135.00 f.o.b. Grass Valley, Calif 
Especially useful for handling 


large television Bulbs 


GENERAL SPECIFICATIONS 


Maximum length overall 4 
Maximum width overall 
Maximum length, spindle nose 


to spindle nose 47 
Height, floor to spindle 525% 
Radial clearance above apron 214 
Spindle hole diameter 37% 


Approximate shipping weight 
Net weight 


1800 Ibs 
1600 Ibs 


STANDARD EQUIPMENT 





Two face plates 


L. C. Stowall 


One collet draw-in bar 


cs Hand carburetion control 
L. C. STOWELL was 


chair 
Fred M 


as president of Underwood 


elec ted as ~ 
Foot pedal control of air or nitrogen 
man of the board and 

: supply and oxygen-gas volume 
Farwell Main air valve controlling air in 
Corp 


Phillip D,. Wagoner, 
president 


either or both spindles 

who has been Standard spindle speeds approx. 30 

40-60 RPM. (With Adjusto Spede 
1712-175 RPM.) 


I, h.p motor, 220 volt, 


and then chairman of the 
1918 continues 


member of the 


board since as a di 


rector, a finance 3-phase 


) @ | i an of the ex 
committee and chairman of the ¢ 80 YOU Know? 


That a first class glassblowing job requires ac 
curate alignment of rotational axes between 
the headstock and footstock? 


ecutive committee 

After 17 years with Dictaphone 
Corp. where he became president in 
1927, L. C. Stowell 


executive vice pres 


That variable spindle speed gives another di 


joined Under 


mension to your technique? 
ident in 
sident in 1945 


Farwell was executive vice-presl 


wood a8 


1936, 


That simple chucking attachments supply ver 


becoming pre satility for wide varieties of applications? 
That special chucking for your industrial pro 
cedures, or laboratory practices are available? 
Johnson 


Racine, Wisconsin 


, ) y S&S. C . 
dent and a director of That Litton jet-mix fires are universally used 


& Son, of in glassblowing to prevent reducing conditions? 


That Litton Lathes have been the standard of 
the vacuum tube industry for 22 years, and 
have been constantly improved? 


That you can get these precision tools at rea 


Long Island Plant 
Bought By Superior 


sonable cost, in eight sizes, with swing from 
8” to 42”, and working length from 20” to 
7544"? 


SuPERIOR TUBE Co.. has at q iired a Let us send you complete specifications and 


Johnson & 
( orp of 


prices on our line of equipment and tools for 
interest In 


Manuf 


majority 
Hoffman 


the Vacuum Tube industry and for general re 


turing search and development laboratory use. 
acturing 


Mineola, Long Island, New York, 
manufacturers of precision stamp- 
ing and deep-drawn parts, prima 


rily for the electronics indust 
Jay H. 


KE ivene J 


CUM UU eee ad 


Johnson, 
Hoffman, 


president, and 


Tet Li ee a 





vice-president, 
Want more information? Use post card on last page 
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Precision 
Potentiometers 


“Lo-TORK” POT LT % 


For minimum-torque uses in computer, 
servo, and selsyn service, Stainless-steel 
precision ball bearings. Maximum torque 
is 0.01 inch-ounce. Dissipates one watt 
at 80°C. Resistances—100 to 100,000 
ohms. Weight is only 4 ounce, Ganging 
to six pe internal clamps hold” g 
diameter, Standard linearity 0.5%; on 
special order 0.25%; toroidal windin 
allows winding angles to 360°; ek 
ard 354° 


AP 1% 


AP 2S 


MICRO-MINIATURE and MINIATURE 


Series AP/2-S—2 watts continuous at 
80°C; resistances 10 to 20,000 ohms, 5% 
tolerance standard; diameter 4”, depth 
4”, weight } ounce; sealed well enough 
tor potting 


Series RT %-S—3 watts continuous at 
80°C: resistances 10 to 100,000 ohms; 
diameter §”, depth 9”, weight 4 0z.; 
standard linearity 2%. 

Series AP 1%-S—A watts continuous at 
80°C: resistances 10 to 150,000 ohms; 
diameter 14”, depth 4”, wt. less than 4 
oz.; standard linearity 1%. 


All precision-machined, with an- 
odized aluminum bodies, line-reamed 
phosphor bronze bearings, centerless- 
ground stainless steel shafts, and gold- 
plated fork terminals. Fully sealed and 
fungus-proofed. Can be processed, on 
special order for use at 125°C. Aerohm 
potentiometers are individually checked 
for quality and performance 


Write for copy 
of our new 
catalog 


WATERS MANUFACTURING, 


ie 
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PLANTS AND PEOPLE (continued) 


will continue in direct charge of 


Johnson & Hoffman’s operations. 


Consolidated Engineering 
Appoints Computer Chief 


r 


GLYN A. NEFF has been appointed 
project chief for 
systems of the systems division of 
Consolidated Engineering Corp. 

In his new he will be 
cerned primarily with data proces- 
systems 


data processing 


post, con- 


sing as they are used in 


design and testing of atomic react- 
ors, jet engines and guided missiles. 

Neff was transferred from the 
company’s engineering division, 
where he played a role in develop- 
MilliSADIC, 
electronic data processing unit that 
converts electrical measurements of 
physical phenomena into numerical 
form. 

Prior to joining the company four 


ment of a high-speed 


years ago, he was engaged in air- 


borne receiver development as an 


engineer with Collins Radio Co. 


Insulated Circuits Moves 
To New Plant 


INSULATED CIRCUITS broken 
ground for a new plant in West 
Caldwell, N The plant has been 
designed for automatic production. 
Each phase of circuit, switch or 
assembly will be manufactured un- 
der dust free, humidified and 
temperature controlled conditions. 
The new plant will contain approxi- 
mately 32,000 sq ft of working area. 
Facilities for prototype, research 
and development will be segregated 


has 


| changes of as little as 1%. 


MOLYBDEN UM 


eae \ 
PURE and THORIATED 


ym “TUNGSTEN 
YK aly 


o ELECTRONIC rane 
/ ad SATThy 


RIBBONS Sk <r] 


STRIPS erae 


FORMED PIECES 


/ 
vous special- Laat 


rolled/to thin sizes 
- close tolerances 


H. CROSS CO. 


15 BEEKMAN ST., N. Y. 38, N. Y 
WOrth 2-2044 and COrtlandt 7-0470 


METER-RELAYS 


For Sensitive and Accurate Control 


RANGES: 


0/20 Ua. to 

0/50 A. 

0/5 Mv. 

0/500 V. 

The trip point 

is adjustable to 

any point on 

the scale arc. 

| These meter-relays are sensitive to 
One con- 
tact is carried on moving pointer. The 
other is on a semi-fixed pointer. When 
two pointers meet contacts close and 
lock. Holding coil is wound directly 
over moving coil. Reset can be man- 
val or automatic. Spring action in 


to 


| contacts kicks them apart forcefully. 
| Three sizes of clear plastic case models, 


| 2%, 3% and 41 inches (all rectangular). 
| Two ruggedized and sealed models, 


| con get by writing Assembly Products, 


2% and 312 inches (round metal cases). 
Contact arrangements: High Limit Sin- 
gle, Low Limit Single or Double (both 
high and low). Contact rating is 5 to 
25 milliamperes D.C. 


Suggested circuits for meter-relays and com 

plete specifications including prices are cov 

ered in new 16-page Bulletin G-6, which you 
Inc., 
Chesterland 4 Ohio. 

Booth A-150, Instrument Show, Sept. 12-16, Los Angeles 
Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued 


from regular production. The move 
from the present location at Belle- 
ville, N. J. to the new location has 
been planned to cause a minimum 
loss of production time. 


Audio & Video 
Elects Two 


R. E. HADADY has been elected to 
vice-president of Audio & Video 
Products in charge of field engineer- 
ing. James U. Lemke was elected 
vice-president and chief engineer 
for A-V Manufacturing Corp., a 
division of Audio & Video. Hadady 
will direct national sales and field 
engineering activities. Before join- 
ing A-V, he was manager of the 
customer engineering division of 
Davies Laboratories. 

Lemke will supervise all research 
and development operations of A-V 
Manufacturing. 


Gaunt Joins 
Lockheed Research 


RICHARD P. GAUNT has joined the 
Lockheed missile systems division 
as a member of the research staff. 
He has been associated with the 
CalTech Jet Propulsion Laboratory 
as senior research engineer’ in 
charge of a missile systems group 

He has designed special-purpose 
analog computers and differential 
analyzers. 


Polarad Forms 
Auto Specialty Division 


POLARD ELECTRONICS CORP. has 
formed a new division to manufac- 
ture and merchandise automotive 
and bicycle specialtie 

The move is the first step in a 
diversification program to utilize to 
the fullest the firm’s engineering 
and production facilities. 

Louis Stark, from the automotive 
specialties field, has joined Polarad 
to act as general manager of the 
new division. 


Consolidated Diesel 
Establishes Subsidiary 


CONSOLIDATED Diesel Electric Corp 


has formed a subsidiary, Consoli- 


dated Avionics Corp. Harry R 
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FOR MARKING... 


PLASTIC « METAL 
GLASS * PAPER 
RUBBER « CERAMIC 
CARDBOARD 

in such products as 
Resistors, capacitors, 
valves, tubes, labels, 
sleeves, spark plugs, car- 
tons, etc., etc. 

THESE PRODUCTS 
AND MANY OTHERS 
OF ALMOST ANY 
MATERIAL AND SHAPE 
CAN BE IMPRINTED 


REJAFIX 
MARKING MACHINE 


Why not send us samples of your products? They will be test-printed and 
returned to you for your examination! 


@ REJAFIX HAND-OPERATED MODELS FOR SMALL 
RUNS. FULLY AUTOMATIC MODELS FOR MASS 
PRODUCTION. 


est, 1922 


POPPER & SONS ®© new ou 10, n 


WING NUTS 


i a ® 

GR ZINC ALLOY , 
THREADED 

FAST 


mean to you... 


in terms of a better product, in 
terms of a more economical product! 


Gries’ unique techniques make possible closer 

tolerances, cleaner threads, greater dependa 

bility, durability, die-cast uniformity Mass 
production means lower costs! 


NEW BULLETIN AVAILABLE! 


Fact-packed—shows how Gries in 
genuity and money-saving methods 
can solve your fastenings problems 
Send today for your é CAP wuUTS 


copy, prices and samples. 
World's 


Foremost 


Producer of 
151 Beechwood Ave. @ New Rochelle, N. Y. Wy , ots Contin 
Phone: NEw Rochelle 3-8600 <i? me , 
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febg a *s PS nes i. of PL oa 4! PLANTS AND PEOPLE continued 
J 4“ 4, ~~ 
Seek SY ae AS ie Rei Ae Wella, Yt 


Glixon, formerly of the Servo Corp 


Transistor Power Supply if oration of America has been ap- 


Ae pointed president. The subsidiary 


Constant Voltage ‘4 $ owill engage in the manufacture and 
Constant Current “3, development of servos, digital data 


reduction and electronic instrumen- 


Double Dual ath tation. Glixon holds a research fel- 
DC Outputs rhe lowship at New York University. 


The Model 210, has four independent regulated outputs of 
constant voltage and constant current for powering all types of tran- : ‘ - 
sistors and transistor devices. Other uses include current and voltage Np, Bristol Engineering 
biasing, instrument calibration, electro-chemical applications. This supply > ; 
is designed for laboratory experimentation, tactory testing or incorporat- ‘ Promotes Snyder 
ing into equipment. Sinnti 3 
Constant Bi = ggg scone i p M ERLE KE. SNYDER has been ap 
FEATURES B? CDE 2S bo ; ae > in pointed manayer of the electronic 5 
Ripple Pore. division of Bristol Engineering 
Line 


Four Independent Outputs—Constant Cur 
rent and Constant Voltage, Positive or 
Negative Corp 

tne Vertage Reguister - 100 MA a i Snyder joined Bristol in 1950 and 
Electronic Constant Current Regulation ao oF » : 
assisted in forming what is now 
Low Ripple Content oe 
Each Output Continuously Variable in the electronics division. He was 
Vernior Ranges for Constant Voltage Output _ 1a. a prey iously associated with Kellog x 


mt eguls 1 t ; A . ’ 
Swit See RS ee SNES 5 See canes | 25 \ ' Switchboard and Supply 
witching 


Rack & Bench M 


Price $315 FOB NUTLEY, N. J. 


Used by Leading Laboratories and Factories ‘ 
For additional information Write for Bulletin E-2 ot’ lott ‘ reer . 
Sales Engineers in all Areas 3 National Re sear h 


- Names Minault 
Fiectnonic Aeseancn Associates, inc. Cy ys hae eum apy 


67 East Centre Street Nutley, New Jersey pointed general manager of the 
equipment division of National Re 
search Corp. in Cambridge, Mass 

He has previously served as pro- 


IT SAYS THAT - OUT OF duction manager and later vice- 


president and general manager of 


SD 3 ELECTRONIC ENGINEERS Tracerlab; chief product engineer, 
QEAJ) USE BURGESS BATTERIES | <amer® lant manayer and later 


chief engineer of Ansco; methods 


= supervisor and later manufacturing 
engineering superintendent of 
Sperry Gyroscope. 


Eimac Elevates 
Howes, Culbertson 


GORDON HOWES has been appointed 
i, ad : ‘ative assistant to the gen- 
BURGESS DESIGN AND ENGINEERING re tee ee 
SERVICES CAN SOLVE YOUR PROBLEM! eral manager of Eitel-McCullough, 
For more than forty years, Burgess has offered to Electronic Pane _ , " ac etry 
Engineers design and engineering facilities to meet any dry manufacturer of Kimac electron- 
battery need. Burgess welcomes the opportunity to assist in ower tubes 
solving your problems. Burgess popularity is based on uni pov ‘ 
form performance and consistent high quality that have Robert Culbertson will succeed 
earned and held the respect of Engineers everywhere. Your ‘ oa 
local distributor carries a complete stock of Burgess Indus Howes as dire tor of factory enyi- 
trial Batteries. : . 
neering. 


FOR YOUR CONVENIENCE! Howes began his career with the 


Burgess offers, at no charge, an engineering manual listing company in 1935, only a few months 
th , 5 : 

‘e complete line of Burgess Batteries, a handy check sheet after the firm was founded. In 
for new battery specifications and the new Transistor catalog 

folder. Ask your distributor or write Burgess Battery Company 1941, he laid out plans for the firm’> 


for your free copies tod . . . 
7 — Salt Lake City, Utah, plant and re 


mained there as plant manager until 


URGESS BATTERIES 1943. On his return to San Bruno, 
URGESS BATTERY COMPANY he organized the factory engineer- 


FREEPORT, ILLINOIS ing department and remained its di- 


Want more information? Use post card on last page September, 1955 — ELECTRONICS 





TEST 
CHAMBERS 


Model LHH-FS 


Low-High Temperature Chamber 
with Controlled Humidity 


Supplied in sizes from 2 to 100 eu. 
ft. net working space, these cham- 
bers operate to 100° F at rapid 
reduction rate and = provide con- 
trolled humidity through a range of 
35 to 175° F at 20 to 95% r.h. 
Full controls available. 


Model L-3-TS 
Chest Type Low-Temperature Cabinet 


Available in sizes from 2 to 30 cu. 
ft. net working space. Optional 
controls furnished to customer 
specifications. Temperature range 
to—100° F. Capacity for rapid tem- 
perature reduction. 


Equipment available to meet U. S. 
Govt. specs for environmental test- 
ing. Electronic or pneumatic record- 
ing or indicating control systems. 
Walk-in rooms, temperature baths 
and custom chambers manufactured 
to specifications. Optional finishes 
in hammertone, aluminum or stain- 
less steel. Rounded corners standard 
on all equipment. 


WALK-IN ROOMS 
TEMPERATURE BATHS 


Manufacturers of Environmental 
Test Equipment Since 1941 


MEMBER of Environmental Equipment 
Institute 


Nae Lila ee 
yv _ 


55 Washington Avenue 
Carlstadt, New Jersey 
GEneva 8-1500 


Want more informatior 
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qi 


Gordon Howes 


Robert Culbertson 


intil his recent 


( ulbe rt 


rector promotion 


on joined the Eimac staff 
a laboratory chemist 
appointed chief factory 
and for the year ha 


assistant to the 


past 
directol 
y engineering, in charye of 


chemistry 


IRC Acquires EMEC 


INTERNATIONAI Re 
mn one of it Calife 


‘sistance Com 
pany, throug nia 
purchased EMEC, 
Washington EMEC 


manufactures magnetic clutches for 


ibsidiaries, ha 


of Seattle, 


electroni and electrical 


applica 


tions. 


Miller Buys 
Vidaire Stock 


MILLER, pres 


tronics of Lynbrook, 


Vid 
Pc deas 
anding 
Joseph 
with 


GEORGE ident of 
aire Elec 
nas purchased all outst 
nares in tne ¢ 


DeRosa 


company. 


MN poration 


yer connec ted 


is no lon 


Wired $79 95 


KIT $79.95. WIRED $129.50. ~ 


YOU BUILD 
KITS 
IN ONE 


EVENING- 


but they 


last a lifetime... 
and you 


save 50% 


38 Kits and 42 Instruments — 
the Industry's most complete 
line of MATCHED 


1 Multimeter Kit $24.95 
Wired $29.95 


20,000 ohme/ volt 


TEST INSTRUMENTS 
2 =- millier FICO In 


struments are now in use 
the world over! That's the 
proof of EICO’s leader 
ship in Value 


compare the EICO 
line at your Jobber 
before you buy any 
higher - pres — 
ment! } 


oapeape ws 109 


10508 Botiery Elim 


Ki $2996 


Want more information? Use post card on 


Wired 638 95 
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MMe Uddldlly 


PRECISION | 


A-C Rate 
Generators 


and 


single-shaft 


servo packages 
from FORD INSTRUMENT 


a 


Xx 


SOMES 
RAQQ8 


— 
SOOHIHOHO0 


RAY 


SS SS 
SAAN MAA 


SSSI 


e offered in 60cy and 400cy models 


e available temperature compensa- 
ted for wide ambient range 


e extremely stable, linear units with 
high voltage output 


a-c rate generators 
which re 
quires a high degree of accuracy in 


Ford Instrument s 
are designed for any use 


the linear translation of rotational mo- 
tion into voltage. They are especially 
stabilize 
responses, and can be proy icle d nm con- 
venient single-shaft packages with a 
Ww ick variety ol precision servo motors, 


valuable in servo systems to 


FREE — fully illustrated 
data bulletin gives speci 
fications and perform 
ance information. Please 
address Dept. Et 


@ FORD INSTRUMENT 
COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instrument’s standard components 


Serve 
Differentials 


ef | 
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New Books 


Transistors: 
Applications 


Theory and 


L. OWENS. Me- 
York, 1955, 


By A. COBLENZ AND H. 
Graw-Hill Book Co., New 
313 p, $6.00. 


THE AUTHORS of this book have 
struck the mark on which they took 
aim. The result 


presenting the 


is a bull’s-eye in 
facts 
transistors to the intelligent novice. 
The book is of great help to the elec- 
technician engaged in tran- 
sistor work and serves as a valuable 
tool to the 
this 
working in the 


basic about 


tronic 


engineer who is first en- 
field. The 
field of 
transistors should have this book on 


tering fascinating 


engineer 
his reference shelf to help him keep 
his two feet on the ground. 

This book is 


lectures 


based on a series of 
given by the authors at 
Evans and Coles 
while they were 
of the Signal Corps Engi- 
Staff. The 
were expanded into a series 
appearing in ELEc- 
TRONICS magazine from March, 19 

1954. The book adds 


many other useful chapters. 


Signal Laboratory 
Signal Laboratory 
members 
neering Laboratories 
lectures 
of articles 


until January, 


Format 


The book is divided into five yen- 
eral sections: the physics of trans 


istors, the nature of transistor 


phenomena, the characteristics of 
the transistor in circuits, the 
manufacture’ of 


special topics. 


transistors and 


Chapters 1 through 5 discuss the 


basic physical facts of solid state 


physics in such a manner that 


energy gaps and potential barriers 
are readily understood on the 
of electron theory and 
theory. Both these subjects are ade 
quately provide the 
foundation for the theory of trans- 


basis 
quantum 


discussed to 


istors. 

Chapters 6 through 9 inclusive 
discuss the theory of operation of 
point-contact 


transistors, junction 


transistors, tetrode transistors, p-n 
hook transistors and phototransis 
The authors cover the various 
characteristics of the various 
transistors and how the manufac- 
ture results in variations of 
characteristics. 
given 


tors. 


these 
Typical values are 
for the various 


types and 


estas as ee eee eee eee 


? ~ 


* 
¢ 


= = oe ee eee cee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe 
le 
—<—e8 8 SS SR OS SO OM OO eK KE SO SP SE Ow KC Ow OO Oe OE eC wm Ow ee eS eS eee 


Dependable : Precision 


Stamping Specialists 


Precision Parts to meet your 
Production and Engineering 
needs. From .002” dia. to 
.125” dia. Radio tube parts — 
Stampings—Drawings. Mod- 
ern facilities, high-produc- 
tion equipment. 


Send sketch or print 
for quotation. 


MANUFACTURING CO., Inc. 
81-A Hudson Street 
Newark 3, New Jersey 
% ¢ 

“ 


a on oe oe oe oe oe ee oe oe oe ee © 


eS eae ese 2 SS eS eS 2 eS oe eS eS ee es Se ee ee eS eee eee See 
— eee ee ee ee ee ee ee ee ee ee eee ee eee ee ee ee ee ee 
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NEW BOOKS continued IEW t 
these e 


comparisons are made. In 


chapters the equivalent circuit is RADIO FREQUENCY 


developed and input resistance, out- 
put resistance and other character- POWER 
istics derived. Characteristics as 
power gain, voltage gain and small METER 
signal parameters are covered in 
these chapters. 
PM-20 
Frequency Range .01 to 500 Megacycles 
(Can be calibrated at 60 cps.) 


8 Full Meter Scales from 12 to 6000 
watts. 


Transistor Circuits 
Chapters 10 through 12 inclusive, 
treat the transistor in the circuit. 
Amplifiers of the grounded emitter, 
grounded collector and grounded 
base types are examined, charac- © Self-cooled up to 600 watts. Re- 


teristics compared and advantages quires 30 gallons of water per hou 
up to 6000 watts. 
stated. A handy chart is included 


covering the characteristics of the ® Accuracy + 5% 
three basic amplifiers. A special Input Impedance 52 ohms. 
chapter is devoted to switching ap- Input Connector UG61/U. 


lications. The cascading of various 
See ae erm ee Meter Ranges: 0 to 112, 0 to 6, 0 to 15, 0 to 60, 0 to 150, 0 to 
yi —_— : 650, 0 to 1500, 0 to 6000 watts. 


pling problems is further discussed 
in another chapter. Input Power 115 volts 60 cps + 10% or 6 volts AC or DC. 


The manufacture of germanium WRITE TODAY FOR COMPLETE INFORMATION 
and silicon transistors is fully 


covered in chapters 18 and 4 ~~ EL EG TRO IMPULSE Laboratory 


Types of sampling tests are cov- 
. . c Reaper S 208 RIVER STREET © RED BANK, N. J. * Phone: Red Bank 6-0404 
ered in these chapters which also 


contain a comparison of silicon and 


germanium. 


transistors such as the analog tran- 


In chapter 15 the authors review 
suggestions as to new types of " 


sistor, unipolar field-effect transis- saniiteet Minas saad its COIL ASSEMBLIES 


tors, fieldistors and others. Ap- Yokes Impedance Coils 


pendix I lists the four-pole Alignment Yokes Variable |.F Peaking Coils 


parameter transformation equa- = Plate Coils R.F. Chokes 


tions. Appendix II gives the gen- Focus Coils image Oscillator Coils Video Peaking Coils 


cial ad Ml eee ck aia aaalis : Orthicon 
eralized equations for transistors in Toca iiel Crystal Heater Units Teananitter Calle 
cascade. Appendix III is extremely Assemblies 


worth while. In it are contained TELE COIL co. Inc 
? ° 


sections of MIL-T-12679A which SAMUEL FELDMAN, Pres 
cover the standard definitions of 2733 Saunders St. Camden 5, N. J. Phone EMerson 5-7528 
the various characteristics. 
All factors being considered this 
is a book worth having in a per- r 
sonal library. An excellent bibliog- You 


J 
mule: 2 <i SL OE Are Audiorama 1955 


chapter R. S. SHERRY, The W. L. In vited presented by 


Maxson Corporation, New York, 
yy ' , to THE AUDIO FAIR 


The largest aggregation of high-fidelity equipment ever s NO ADMISSION 
er Sa > J displayed under one roof presented by more than 125 CHARGE 
Principles and Practice sencledeaars Wem 68 eves the wad: Tees eas 
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continued 


NEW BOOKS 


reviews basic electrical 


this book 


physics, explains the generation, 


transmission and use of electrical 


power and treats the operating 


principles of generators, motors, 


transformers, transmission lines, 


meters, illumination and electronic 


devices. 
Rls ctronic De pice 


Chapter 41 deals with the opera- 
tion of thermionic tubes and photo- 
electric cells. The chapter starts out 
by describing the operation of the 
thermionic triode and introduces 
the student to static characteristic 
curves, tube factors and dynamic 


characteristics. Circuits are given 
for R-C and 


amplifiers, the 


transformer-coupled 
push-pull output 
stage, - stabilized 
oscillators. Also 


rodes, 


amplifiers and 
treated are tet- 
pentodes and thyratrons. 
The book concludes with sections 
dealing with phototubes and other 
light-sensitive cells, a description of 
the cathode-ray oscilloscope and a 


basic electronic timing circuit. 
J. M.C 
Modern Physics 


for the Engineer 


Epirep BY L. N. RIDENOUR. McGraw- 
Hill Book Co., New York, 1954, 499 p, 
$7.50 


AS SOON as a man calls himself a 
“scientist” 


him. He 


something happens to 


seems to become clois- 
tered in exalted realms and be much 
too good for the average of his 
fellows. In particular, he achieves 
a compulsion to look down his nose 
at the lowly engineer, It is in this 
happy spirit that Dr. Weller writes 
the introduction to this book. It 
would be difficult indeed to achieve 
calculated to 


research 


an introduction more 
make 
sigh: “The damn physicists again” 


even a engineer 


and toss the book in a corner 


Scope of the Book 


But he 
do sO For here in one 


would be very wrong to 
volume is 
a group of lucid, comprehensive 
articles on many of the fields of 
modern physics. Even a hasty sur- 


vey of them cannot fail to add 
breadth to an engineer’s viewpoint. 
Relativity and the 
Mechanics, there 


Atomic Structure, 


Starting with 
Foundations of 


are articles on 
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NEW BOOKS continued 


Physics of the Solid State, Magne- 
tism, Microwave Spectroscopy, Nu- 
clear Structure and Transmutation, 
Electronuclear Machines, the Acti- 
nide Elements and Nuclear Power, 
Elementary Particles, Astrophysics, 
High with 
Applications to The 
Earth Beneath the Sea, Thunder- 
storms and Strokes, 


Pressure Phenomena 


Geophysics, 


Lightning 


Transient Phenomena in Super- 
sonic Flow, Electrons and Waves, 
Semiconductor Electronics, Com- 


munication Theory and the Trans- 
munication of Information, and 
Computing Machines and_ the 
Processing of Information. 

Quite a list. And most of the 
articles are written to and for the 
intelligent 


engineer. In general 


they start with a qualitative de- 
scription of the problem and how it 


tackled, 


the quantitative analysis with what 


has been proceeding into 
mathematics may be necessary, and 


ending with a statement of the 


present day position. These are 
articles from which the busy engi- 
neer can extract just as much as he 
needs and has time for. In some 
cases a hasty skimming will suffice, 
for background 


information only, 


while in other articles a careful 
understanding will be found desir- 
able Each 
pattern to his own desires. 

It is difficult to choose the better 


articles but the chapters which ap- 


individual can fit the 


pealed most to this reviewer were 
those on Atomic Structure, Physics 
of the Solid State, and High Pres- 
sure Phenomena. Doubtless others 


will have other preferences 
What's Vissing 


It would be quite interesting to 
know how the list of subjects was 
chosen. There is nothing on such 
varied topics as Low Temperature 
Phenomena, Optics, Sound, Thermo- 
dynamics and Electromagnetic 
Propagation, to mention a few. Can 
it be that 
going on in those fields? 

Furthermore, in a book on Mod- 


ern Physics 


no interesting work is 


these topics would 
seem to be much more congruous 
than dissertations on the applica- 
tions of vacuum tubes and digital 
computing machines. To me Com- 
munication Theory would seem to 
mathematician and 


Machines and the 


belong to the 
Computing 
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Processing of Information to the 


engineer. It does not 
that the 


computing machines, 


seem accl- 
ancestors of the 
both 


were nurtured 


dental 
present 
analog and digital, 
in engineering schools and by engi- 
neers. Nor does it seem odd that 
order was brought into information 
theory by mathematicians. If the 
physicists find use for them that is 
fine, but it does not seem to make 
them a part of modern physics 

To show how dangerous this in- 
clusion is, the author is trapped 
into discussions of “diddling’’ the 
information fed into the Univac on 
night, the 


election alarm of the 


mushroom growers on the disap- 


pearance of the horse and other 


gems of social (?) significance. 

If you scrape the two crusts off 
this pie, you will find the filling 
KNOX 


KRlectronics 


juicy and palatable. 
McILWAIN, Hazeltine 
Corp., Little Neck, L. 1. 


The Theory and Practice 
of Telegraphic 
Transmission 


By R. RoQquet Editions Eyrolles, 
Paris, France, 1954, 252 p, 2,750 
francs. 


THE FULL TITLE of this book, pub- 
lished in the French language, is 
“Théorie et Technique de la Trans- 
Tome 1: 
Théorie, Avec Extension a la Trans 


mission Télégraphique; 
mission de |’Information.” 
The growing importance, in mod 
ern telecommunication, of pulse 
techniques and information theory 
has developed in many countries a 
lively interest in the transmission 
of unit signals. One had hoped that 
Pulse” 


from the 


a definitive work on “The 
would sometime emerge 


country whose administration of 
posts and telegraphs, in the tradi- 
tion of Baudot, had had the subject 
under scrutiny for more years than 
This book is it 
Written by the chief engineer of 
the French Post Office 


munication academic extension de 


had any other. 
telecom 


partment, and particularly slanted 
to the use of 


themselves for examinations lead 


students preparing 


ing to professional advancement, 
this work brings together the ele 


ments necessary for serious study 
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NEW BOOKS (continued) 


of the propagation of wavefronts 
on wires. It is one of the virtues 
of the European system of qualify- 
ing for advanced’ engineering 
status that tutorial compilations of 
this type are made available for 
widespread use, in contrast to the 
American system under which only 
the most ambitious students do 
their own digging in Malcomb, Mil- 
nor, Carson and Gilbert. 

The adequate, mathematically 
basic exposition under review, clar- 
ified by 178 graphs and diagrams, 
is grounded in telegraphy and does 
not stray far from its precincts. 
While there is a studied attempt at 
generalization made _ throughout, 
and while portions of several chap- 
ters are devoted to communication 
systems responsive to multiple-level, 
quantized increments, the 
work as a whole is tied to on-off, 
two-current or three-current wire 
transmission. In that field, it is 
impeccably thorough. 


power 


Carrier-current a-c modulation 
theory is well expounded, but one 
looks almost in vain for references 
to television, radar, computer and 
telemetering applications of the 
pulse; these, presumably, are re- 
served for a tome or tomes to come. 
Despite Volume One’s_ subtitle: 
“Avec Extension a la Transmission 
de |’Information,”’ Roquet is no 
Gallic counterfoil to Shannon and 
Wiener. 


The Contents 


The book is divided into three 
The first defines transmis- 
sion terms employed in telecom- 
munication, and addresses itself to 
signals as conveyors of informa- 
tion, their propagation and their 
distortion in The 
author, whose high position in the 
European telegraphic consulting 
committee’s standardization work is 
his meticulous defini- 


parts. 


transmission. 


reflected in 
tions, has produced a superior peda- 
gogical product in these initial 
chapters that might well be emu- 
lated in the United States. 

In the second part, the author 
considers modulation: the produc- 
tion of electrical phenomena at the 
point of departure, transient phe- 
nomena on the line and demodula- 
tion at point of arrival. In the 
third part, selected concrete prob- 
lems are introduced as a means of 
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NEW BOOKS (continued) 


indicating how theory may be ex- 
tended to meet them. 

Most of the information in this 
book is available to transmission 
engineers in the American and 
British technical press, but not in 
so convenient a compilation. The 
book should be useful to bilingual 
Canadians and to U.S. French- 
reading authors, teachers and grad- 
uate students; to librarians; to 
engineers active in communication 
standards work and to the grow- 
ing number of American industrial 
and government technicians who 
participate in the C. C. I. activities 
of the International Telecommuni- 
cations Union. 

The only anachronistic feature of 
this paper-covered, offset-printed 
book, in approximately 84” by 11” 
format, is its price, which, by some 
esoteric relationship of the corru- 
gated franc and the neoprene dollar, 
translates into $7.86.—I. S. CoGGcEs- 
HALL, Western Union Telegraph 
Co., New York, N. Y. 


Contract Termination Guide, Manufac 
ture Department, Chamber of Com 
merce of the U. S., 1615 H St. NW, 
Washington 6, D. C., 60 p, 1954, $1.00. 
A guide through the confusion and in- 
consistencies of government contract 
termination settlement. 


Standards on Electrical Insulating Ma- 
terials. ASTM, Philadelphia, Pa, 1955, 
660 p, $5.50 (paper). Updates specifi- 
cations published in 1953 and includes 
revisions up to Feb. 3, 1955. Includes 
60 testing methods, 17 specifications. 


Numerical Methods. By Andrew D. 
Booth. Academic Press Inc., 1955, 195 
p, $6.00. Expounds basic principles of 
numerical analysis from the point of 
view of readers interested in learning 
how to program automatic computers. 


Wireless and Electrical Trader Year 
Book: Radio, Television and Electrical 
Appliances 1955. Trader Publishing Co. 
Ltd., London, England, 1955, 304 p, 
12/6. Information on British radio-tv 
sets, receiving and c-r tubes and the 
radio-tv servicing business. Of interest 
to overseas buyers wishing to contact 
British sources of supply. 


Basic Electronics. By Van Valken 
burgh, Nooger and Neville, Inc. John 
F. Rider Publisher, Inc., New York, 
1955, 560 p (five volumes, paper), 
$9.00. Home study course without 
correspondence question and answer 
service. Covers components, basic cir- 
cuits, receivers, transmitters and an 
tenna systems. Very elementary. 
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Backtalk 


Those Early Days 

DEAR SIRS: 

FRANK ALEXANDER’S “About Whist- 
(Backtalk, p 380, Aug. ELEc- 
TRONICS), also rings a loud bell in 


lers” 
the far recesses of my memory. 
In 1918, while researching on r-f 
detection phenomena for E. J. 
Inc., radio contractors, in 
New York City, I was working with 
a Marconi magnetic detector, used 
by the British Wireless 
Telegraph Co, for some years prior 


Simon, 


Marconi 


to 1910 for spark signal detection, 
but hardly even known of by present 
day radio engineers. 

In it an endless, round belt of in 
sulated fine, soft, iron wires moved 
slowly through a glass tube carry- 
ing a layer of copper wire, and 
through which the r-f signal cur- 
rent passed. Around this a narrow, 
many turn secondary coil spool was 
located at its mid point. 

Two U-shaped permanent mag 
nets, with like poles adjacent and 
at the middle of the coils, sprayed a 
magnetic field along the iron wire 
belt, moved by a clock work drive at 
a speed of about 4 inches per sec 
ond, The secondary coil was norm- 
ally connected to a head phone. The 
r-f currents in the small inner coil 
annul the hysteresis of the iron and 
create an induced a-f current in the 
secondary winding and telephone. 

With this detector | 
used a three-stage audio amplifier 
between the secondary and the head 
phones. 


magnetic 


When the band was in motion, a 
strong and steady hissing noise was 
heard in the phones which, I de- 
duced, was set up by the 180 degree 
turning of the molecular magnets 
in the iron as they passed through 
the reversed magnetic field at the 
coil center. I thought this very in- 
teresting and demonstrated it to a 
number of my 
whom 


associates, among 
were, E. J. Simon, Oscar 
Liebowitz, Frank Hin- 
ners, Joe Freed, Larry Lesh, and 
possibly 


Roos, Ben 
Lester Jones if he was 
there that early. 

While nothing ever came of these 
experiments, the concept of molecu- 
lar magnets in the soft iron, twist- 
ing end-wise on their axes to pro- 
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BACK TALK (continued) 


duce the hissing noise, has stuck 
strongly in my memory. 

During this same investigation, 
I plotted (and still have) charac- 
teristic voltage-current curves of 
many kinds of electrolytic and con- 
tact detectors. These curves look 
surprisingly like those of our mod- 
ern transistors and I believe that 
the electrolytic types might well de- 
serve further scrutiny in this light, 
especially with an insulated grid 
electrode for controlling the cur- 
rent flow. I might also add that my 
first patent #1,104,065 of July 21, 
1914, and filed Oct. 5, 1910 covers 
broadly the original “cat whisker’ 
detector, so much used in the earli- 
est days of radio broadcasting, and 
so suggestive of modern transistors. 


B. F. MIPSSNER 


President 


Viesaner Inventions, Inc 
Morristown, N. J 


EDITOR’S NOTE: Recent 
in Backtalk have related a number 
of anecdotes of the early days of 


letters 


the art and industry (perhaps more 
art then and industry now), 
Although the name of this de- 
partment was coined to cover let- 
back 


most appropriate to cover also sub- 


ters from readers it seems 


jects away back in history. 
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Radar technicians of Royal Canadian 
Air Force who have manned the north- 
ern radar fence installations are here 
shown taking further instructions from 
General Electric engineers on use of 
the new MPS-14 mobile height-finder 
radar that can detect planes three times 
as far as previous units. The equipment 
was developed in collaboration with 
Rome Air Development Center 
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* Artic Shelters 
* Weather Shields 


CUSTOM DESIGNED 
AND MANUFACTURED 


* Reflector Panels 
* Specialized Products 


GUARANTEED > 


PORT JERVIS, NEW YORK 


INCREASED 
INSULATION 


BETTER 
CONNECTIONS 


JONES BARRIER 


Terminal Strips 


Leakage path is ir 
creased—direct short he 
from frayed termina 

wires prevented by 

bakelite barrie 

placed betwee ter 

minals. Bir 


screws and termina 


der head 


brass nickel 
plated. Insulation 


molded bakelite 


Ne. 2142. W 


Showr Screw Ter 
minal ‘ w and 
Solder Terminals 
Terminal 
above, Panel with 
No. 2-142 Solder 


Screw 


Terminal be 
For every 
Six series meet every requirement: N 140, 
5-40 screws; No. 141, 6-32 screws; No. 142, 
8-32 screws; No. 150, 10-32 screws; No. 151, 
12-32 screws; No. 152 4-28 screws 


Cataiog No. 20 lists complete tine 
Send for your copy 


ad Howann B. Jones Division 


Want more information? Use post card on last page 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


Radio, Audio, Industrial Electronic Appliances 


AIRPAX PRODUCTS CO. 


Development Division 


Speelalists in the 
Design and Manufacture of 
UNUSUAL TRANSFORMERS AND RELAYS 


Middle River Baltimore 20, Md 


ANALYSIS INSTRUMENT CO. 


Consultants on Magnetic Problems 


Magnetic Materials Tested 
Special Magnetic Devices Designed 
Magnetizing & Testing Equipment Supplied 


P. O. Box 7 Pequannock, New Jersey 


H. O. BIXBY ASSOCIATES 


Consultants to the Electronic Industry 
SURVEYS-—PROMOTIONS--LIAIBON 
PERSONNEL PLACEMENT—-TECHNOL(GY 


238 Main St Cambridge 42, Mass 


ELiot 4-€404 


THOMAS H. BRIGGS 
& ASSOCIATES 


Electronics Consultants 


Electron Tubes Automation Product Surveys 
Tube Materials & Reliability Servo mechanisms 
Engineering and production facilities 


Box 185 RDZ2 Norristown, Penn, Tel. No. 8-7671 


CROSBY LABORATORIES, INC. 


Murray G. Crosby & Staff 


Radio - Electronic 
Research Development & Manufacturing 
Communication, FM & TV 


Robbins Lane, Hicksville, N. Y 
Hicksville 3-3191 


DELAWARE PRODUCTS CO. 


Analog Voltage to Digital Conversion 
Digital Voltage Recording Systems 
Design-Development-Manufacturing 


00 Broadway Camden 3, N. J 


EDGERTON, GERMESHAUSEN 
& GRIER, INC. 


Consulting Engineers 
Stroboscopy Transient Oscillography 
Photoelectricity Pulse Techniques Timing 
High-Speed and Plectronic Flash Photography 
Telemetering - Industrial Television Applications 
160 Brookline Avenue Boston 15, Mass. 


Eldico of New York, Inc. 


Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and ete 


Donald J. 8. Merten & Engineering Staff 


72 B. Second St Mineola, L. L, N.Y 


Pioneer 6-5212 
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ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


‘*TRANSISTORIZE” YOUR PRODUCT! 
Complete Service in consulting, research, develop- 
ment, aad production on Transistor circuitry, prod- 
ucts and instrumentation. 

67 Bast Centre Street 
NUtley 2-5410 


Nutley, N. J 


ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 


Engineering - Design - Development - Production 
Our 27th Year tn Air to Ground 
Communications and Radio Beacons 


Garden City * Long Island « New York 


HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 
ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 


One Continental Hill Gien Cove, N. ¥ 
Glen Cove 4-7300 


THE KULJIAN CORPORATION 
BLEOTRONIOS DIVISION 
Consulting Electronic Engineers 


- 
Research, Development, Production of 
Automatic Controls Special Instrumentation 


1200 No. Broad St., Philadelphia 21, Pa 
Stevenson 2.9000 


Measurements Corporation 


Research & Manufacturing Engineers 


Hanky W. Hovox MaaeTiaL A. HonNeLL 
Joun M. van Baevnew 


Specialists in the Design and 
Development of Electronic Test Instruments 


Boonton, New Jersey 


MERCURY ELECTRONIC 
COMPANY 


Power Supplies 
Electronic « Magnetic © Statice 


Red Bank New Jersey 


NEW ROCHELLE TOOL CORP. 


FOR CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING BQUIPMENT 
IN ACCORDANCE WITH F.C.C. RULINGS 


Mobile Test Unit Available Entire U. 8 


320 Main St New Rochelle, New York 


Phone NE 72-5555 


NIAGARA ELECTRON LABORATORIES 


CONSULTATION - DESIGN - CONSTRUCTION 
MFG. THE THERMOCAP KELAY 
Specializing in solution of problems of electronic 
and electro-physical instrumentation for the re 
search or analytical laboratory Industrial plant 

problems also invited 
Andover, New York Cable Address) NIATRONLAB 


PICKARD & BURNS, INC. 


Consulting Electronic Engineers 


Analysis and Bvaluation 
of Ratio Systems 
Research, Devalopment and Production 
of Special Electronic Bquipment 
240 Highland Ave Needham 94, Mass 


ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 
Industrial liances 
AMiiated with 
MANAGEMENT TRAINING ASSOCIATES 


s224 16th 8t., N. ¥ Washington 10, D. C 


KARL F. ROSS 


Registered Patent Agent 
(U. S. and Canada) 


Specializing in electronic patent matters 


305 Broadway, New York 7, N.Y. WOrth 2-3449 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Consultants 
Systems Pngineering 
General Offices and Laboratory 
700 Fenimore Kd., Mamaroneck, N.Y 


TELECHROME, INC. 


Electronic Design Specialists 


COLOR TELEVISION EQUIPMENT 
Flying Spot Seanners, Color Synthesizers, Keyers, 
Monitors, Onecilloscopes and Related Apparatus 
J. KR. Popkin-Clurman, Pres. 4 Ch. Bnor 


88 Merrick Rd Amityville, L. L, N. ¥ 


WALSH ENGINEERING CO. 


Design and Prototypes 
of Flectronic Apparatus 


in which Transformers and Magnetic Components 
are especially important factors in Performance, 
Size, Weight and/or Coat 


i4 DeHart Place Elizabeth, N. J 
Elizabeth 2-7600 


WHEELER LABORATORIES, INC. 


Hadio and Electronics 
Consulting —- Hesearch Development 
K-F Cireuits — Lines — Antennas 
Microwave Components Test Equipment 
Harold A. Wheeler and Engineering Staff 
Great Neck, N.Y HUnter 2.7876 


YARDNEY LABORATORIES 


Research-Design-Development 
Electro Chemical Generators of Energy 


40-46 Leonard Street Worth 6-3100 
New York 13,N.Y 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 





main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . .. reporting back to you every . 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 


munications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine — 
the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it’”—“they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you— giving 
a ready panorama of up-to-date tools, materials, 
equipment. 





SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 





MCGRAW-HILL PUBLICATIONS 


390 September, 1955 — ELECTRONICS 





MANUFACTORER’S 
REPRESENTATIVES 


As a service to readers, ELECTRONICS 
presents the advertisements for some 
of the leading manufacturer's repre- 
sentatives in the electronics industry. 
These firms are qualified to help the 
Manufacturer with his distribution 
problems; the Buyer with his product 
needs. 


S. BOSWORTH & CO. 


Engineering Sales Representatives 
PRECISION ELECTRONIC INSTRUMENTATION 
COMPUTEE® CONTROLS 
ndustrials Alrcraft Government Universities 
In Metropolitan New York and Adjoining Areas 
4 Old Country Road, Hicksville, L. L., New York 
Hicksville 4-2232 


PAUL HAYDEN 4 
JOBBERS > 
Calling on } INDUSTRIALS 
AUDIO SPECIALISTS 
P. O. Boz 331, EAST POINT, GA 


Telephone (Atlanta): Fairfax $046 
BRANCH OFFICES AT 


ENGINEERING 


Burlington, N.C. * Birmingham, Ala. * Mt. Dora, Fla. 


UU eee tm Le 


manufact over 25 yeors 


bx) ya ta: itis PHILA. 2, PA. 


Other Offices 
aa La) 

a a 
Washington, 0.C 


spresentatives 


ad ag 

Pennsylvania « New Jersey 
I. ee ea | 
Virginia « West Virginia 
a ee a 


= mee 
Mc GRAW-HILL 
OURECT MAN LIST SERVICE 
McGraw-Hill Mailing Lists 
Will Help You 


Merchandise your odvertising 
Conduct surveys 

Get inquiries and leads 

for your salesmen 

Pin-point geographical 

or functional groups 

Sell direct 

Build up weok territories 

Aid deoler relations 


Direct Mail is o necessary supplement to 
o well rounded Business Paper advertising 
program. 

Most progressive companies allocate a 
portion of their ad budgets to this second 
medium at the same time as they concen 
trate on the best business publications. 
600,000 of the top buying infivences in 
the fields covered by the McGraw-Hill 
publications make vp ovr 150 mailing 
lists. Pick YOUR prospects out of our 
Industrial Direct Mail catalogue. 


Write for your free copy of ovr Industrial 
Direct Mail catalogue. With complete 
information 
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SNISNOHIEVAM 


AaLo), 


i 
OF GU ISUONIGS ) 


Complete Service 
FOR SMALL PARTS 
@ SOLDERING 
@ STAMPINGS @ PLATING 
@ ASSEMBLIES @ PORCELAIN ENAMELING 
@ BRIGHT ANNEALING 
Hetablished 29 Years 


ORBER MANUFACTURING CO. 
DUNNELL LANE PAWTUCKET. # ¢ 


e TOOLS 


One 
inexpensive 


modern 
device... 


can frequently help speed 
up operation and mainte- 


nance or production. 


One product advertised in 
the “Contacts” Section 
may be the answer to your 
problem ...a real money- 


saver. 


To be informed—and re 
minded—-on modern aids 
to economical operation, 
maintenance and produc- 
tion, check “Contacts” ad- 
vertising regularly 


every issue. 


CUSTOM 


PLASTIC wmotpinc 


© Styrene © NYLON © Acetate 
* Lucite * Butyrate © Vinylite 
© Polyethylene 


to finished product. Equipped to produce low cost 
prototype single cavity molds. tnquiries invited 


TELL PRODUCTS Corp. 


A Division of Tell Mfg. Co., Inc. 
520 Cary St., Orange, N. J. 


°e PLATING « 


STURT Tyy 


industrial 
GOLD and SILVER 


of all Description 
GOVERNMENT CERTIFIED 


GARREPY PLATERS INC 
11-19 Bartlert St eT, 


a ee ee ae 


SHORTED TURN 
INDICATOR 


FOR UNMOUNTED COKS 
SENSITIVE, RUGGED, NON SHOCKING 


Kartron LEhigh 9-4606 
Huntington Beach, Calif 


$175 
f.0.b. 


SAUEREISEN CEMENTS 


FASTER ASSEMBLY ON 


B Radio Cubes 


Leading electrical manufacturers use Saver- 
eisen Cements for assembling, sealing and 
Insulating 


Send unassembled parts or sketch for tech- 
nical advice 


Write for Catalog 


TL a 


TT ee eee 


WALKIE — RECORDALL 
PO MARE ai) a ae Leia ata 


iii aide” Permanent unalierabie indered 


10 4 HOURS recording at only Jc per hr Records 

ea tee im closed briefcase with hidden mike 
eee | conferences lectures dictation 2 way 

Dee hd phone while waikiog riding, fying 


MILES MEPROOUCER CO. Inc 


Led 612 Broadway. 4 ¥ 3.4.7. Oept.s 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, ete. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


Part Time Work Selling Opportunities Offered Labor Bureaus 
NATIONAL nas ; DISPLAYED _ ne alia ¢ UNDISPLAYED 


COVERAGE The advertising rate is $21.50 per inch for all advertising $2.10 per line, minimum 3 lines, To figure advance payment 
appearing on other than « contract basis, Contract rates count 5 average words as a line 
quoted on request, Box Numbers—counts as | line 


An advertising inch is measured %” vertically on a column— Discount of 10% if full payment is made in advance for 4 con- 
3 columns—30 inches to « page secutive insertions 


Subject to Agency Commission. Not subject to Agency Commission. 
Send NEW ADS to ELECTRONICS, 330 W. 22nd St., N. Y. 36, N. Y., for October issue closing September Ist 





DRAKE PERSONNEL 


National Placement Center for 


EXECUTIVE AND 
TECHNICAL PERSONNEL » 


General and Piant Managers 
lant Superintendents—foremen 


PROGRESSIVE ENGINEERS LOOK WEST 


Qualified Electronic and Electro-Mechanical engineers find 
happy association with a Western electronics pioneer and leader. 


Commercial and military projects. Radar, DME, Com- 

design munications, Noise, Test Equipment including color T.V. 
1 lopmen t —Many others with real interest & challenge. Reloca- 
tion expenses—excelient working conditions—Central 

production location. Scheduled reviews & advances. Fine insurance 
plan. Move should not disturb urgent military projects. 


Please outline briefly your 
experience or personne! needs to: 
John Cope 
220 S$. State St., Chicago 4, Ill. 
HArrison 7-8600 





Send complete resume, income history & requirements to engineering employment mgr. 


Hoffman LABORATORIES, INC. 


{A SUBSIDIARY OF HOFFMAN RADIO CORP.) 
3761 SO. HILL ST. LOS ANGELES 7. CALIF. 









“PHYSICIST” 
$6600-7200 
Heavy math, little chemntowy. Supervise small test- 
ing fab. Knowledge of instrumentation necessary. 

Several other good openings. 


Contact BOB POORE 
O'SHEA EMPLOYMENT SYSTEM 


“America’s lars” 
64 E. Jackson, Chicago, IN. el. WAbash 2-1884 

















REPLIES (Bow No.): Addreag to office nearest vou 

NEW YORK: 880 W. 42nd St. (86) 
CHICAGO: 520 N ichigan Ave. (1 
SAN FRANCISCO: 68 Post 8t. (4 


POSITIONS VACANT 


Electronic Design Engineers en 


Two unusual openings which provide opportunity to gain varied experience in a ufacturers of technical papers used by the 
small laboratory in which each man contributes to the projects of others, and main == | electronics industry has a challenging posi- 
tains full responsibility for his own. tion for an electrical engineer under 35 
Work is in development and design of electronic test equipment over the frequency Some selling or administrative experience is 
range of 100 Kilocycles to 2000 megacycles, It requires a minimum of 5 years experi- : desirable. He must have a strong persuasive 
ence in design and development of electronic equipment, with facility in the use of : personality and be capable of working with 
precision test equipment. both technical and nontechnical people. Sal- 
The professional advantages are many . the future assured in working with ary open. Include resume of personal his- 
a universally known and respected organization, producing equipment essential to tory, education, and experience with intro- 
the electronic progress of America. Living conditions are excellent, in the lakeland ductory letter to box P-7081, Electronics. 


region of northern New Jersey——-only 50 minutes from New York City = Faculty Position, teaching, research (Solid 
| 





1) 
) 





State Physics) salary, rank, dependent 
upon qualifications. Graduate Assistantships 
(Teaching, research, or combination——Solid 
State Physics) leading toward MS. Out-of- 
State tuition waived, $1600-1800 for 12 
months. Z:? V. Harvalik, Physics Dept., Uni- 
versity of Arkansas, Fayetteville, Ark. 


Assistant Professor of Electrical Engineering. 
University of North Dakota, Grand Forks, 
North Dakota. Duties: teaching electronic 
>| and communications courses to undergradu- 
ate students. An advanced degree plus some 
teaching or industrial experience preferred. 
| Submit resume of education and experience 
to Head, Electrical Engineering Dept. 


POSITIONS WANTED 


Component Parts Engineer specialized in 

small electronics parts with a practical re- 

liability philosophy for missile environments. ~ 
Fifteen years experience in aircraft and 

missile electronics. Desires a responsible 

position where evaluation and test methods 

ean be of value. PW-7311, Electronics. 

Chief Engineer, cathode ray tubes, heavy on 

design, actory processing, screening and 
aluminizing. Cost and production conscious. 

Desire top level position. Willing to do con- . 
sultant work on a limited time basis. PW- 


MANUFACTURERS REPRESENTATIVE | oc ucctrencs 
Leng cotebihed Mati cnccststel cates SELLING OPPORTUNITY WANTED 


— a . Manutacturers Representative covering Mid- 

organization seeks additional electronic | | die Atlantic area, with three years experi- 

components. Coverage New York State. ence as radio engineer and four years experi- 

ence in sales and administration with large 

RA-6878, Electronics |} company and one year as manufacturers rep- 

330 W. 42 St., New York 36, N. Y resentative, desires to take on additional 
lines. RA-7277, Electronics. 


Please send resumes, including salary requirements, to W. C. Moore, Engineering 
Manager. Convenient interviews will be arranged in New York for qualified applicants. 


BOONTON RADIO CORPORATION 


Boonton New Jersey 


LAH 














t% MANUFACTURERS 


Let us handle technical sales repre- 
sentation of your products 


% INVENTORS 


We will share the cost of protecting 
your invention if accepted for com- 
mercialization 


CHIEF ELECTRONICS ENGR. 
12-15,000—-NO FEE 
Handle overall technical and administrative funo- 
ons of large research organization, Must have 


top references and know complete function of a 
research, design and development organization 


CONTACT J. J. COOPER 
O'SHEA EMPLOYMENT SYSTEM 
“AMERICA’S LARGEST" 
64 E. Jackson, Chicago, Ili. Tel.—WAbash 2.1884 





We Speciclize ir Electronics, Nucleonics, 
Instrumentation, Servomechanisms 
& Cybernetics. 


R. W. HODGSON CO. 
Technical Sales Representation & 
Research & Development Engineering 


3406 W. Washington Bivd Los Angeles 18, Calif 
REpublic 2-265! 
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DUR tr 
witH RCA oe a 


SYSTEMS ENGINEERING s, filet service engineers 
ELECTRONIC DATA PROCESSING and other categories of engineers, 
You, too, can find your future, in one of these fields: GUIDED MISSILE ELECTRONICS 
le AVIATION ELECTRONICS 
ELECTRON TUBES 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 
Electrical Mechanical . Physical 
Engineers Engineers 


SYSTEMS 


(Integration of theory, equipments, and environment 
to create and optimize major electronic concepts.) 


AIRBORNE FIRE CONTROL 
DIGITAL DATA HANDLING DEVICES 
MISSILE AND RADAR 


—_ INERTIAL NAVIGATION 


COMMUNICATIONS 


DESIGN * DEVELOPMENT 


COLOR TV TUBES— Electron Optics— Instrumental Analysis 
Solid States (Phosphors, High Temperature Phenomena, 
Photo Sensitive Materials and Glass to Metal Sealing) 


RECEIVING TUBES Circuitry —Life Test and Rating—Tube 
Testing—Thermionic Emission 


SEMI-CONDUCTORS — Transistors—Semi-Conductor Devices 


MICROWAVE TUBES — Tube | Development and Manufacture 
(Traveling Wave—-Backward Wave) 


GAS, POWER AND PHOTO TUBES Photo Sensitive Devices 
_Glass to Metal Sealing _ 


AVIATION ELECTRONICS Radar — Computers—Servo Mech- 
anisms—-Shock and Vibration—Circuitry— Remote Control 

Heat Transfer—Sub-Miniaturization— Automatic Flight 
— Design for Automation—Transistorization 


poole le 


RADAR— Circuitry Antenna Design—Servo Systems—Gear 
Trains—Intricate Mechanisms—Fire Control 


COMPUTERS —Systems—Advanced Development-——Cireuitry 
Assembly Design—Mechanisms— Programming 


COMMUNICATIONS— M icrowave—Aviation—Specialized 
Military Systems 


RADIO SYSTEMS — liF-VHF — Microwave — Propagation 
Analysis—Telephone, Telegraph Terminal Equipment 


~ MISSILE GUIDANCE Systems Planning and Design—Radar 
—Fire Control—Shock Problems—Servo Mechanisms 


COMPONENTS —Transformers—Coils—TV Deflection Yokes 
(Color or Monochrome )—Resistors 

MACHINE DESIGN 
Mech. and Elec.—Automatic or Semi-Automatic Machines 


Location Code: €--Camden, N.J. F-— Florida W#-—Hartison, NJ. |--International Div. | —Lancaster, Pa. M NJ, W—-Waltham, Ma Los Angeles, Calif. 7—Findlay, On 


Modern benefits program Libera! relocation assistance Mr. John R. Weld, Employment Maneger 


} 

Please send resume of educat and experience, with location ¢ re i Dept. A-15J, Radio Corporation of America 
; 30 Rockefeller Piara, New York 20, N. Y. 
' 


RADIO CORPORATION of AMERICA 


Lovyright 1955 Ride Corporation of America 
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Pt OPPORTUNITIES that offer 
j stability and an assured future. You will work ° 
with the most modern electronic equipment 


and a staff of engineers who are leaders in 
the field. 


To qualify, you must have had previous experience \? 
in design and development of communications ¥ 
equipment. Men selected will be given intermedi- \ 
ate or advanced level assignments in either a TV, F 
radio or government equipment lab. Positions avail- 
able for engineers with the following backgrounds: 


%& TEST EQUIPMENT 


Design of electronic test equipment and associated circuits 
for TV receivers and government electronic equipment. 


te UHF COMMUNICATIONS 


Applied development and design of military communica 
tions apparatus for both transmitters and receivers. 


% RADAR INDICATOR SYSTEMS 


Development and design to include fire control equipment 
in the microwave region. 


%& TELEVISION SYSTEMS AND COMPONENTS 


HV Transformers, coils, amplifiers, deflection yokes and 
tuners as applied to color and monochrome 


%& RESEARCH AND DEVELOPMENT 


Engineers with ability to apply fundamental principles of 
engineering to solving original problems of more than aver- 
age technical difficulty related to communications projects. 


To aid our engineers in their progress, Admiral also provides 
financial support for advanced education as well as other 
liberal employee benefits. You will have the opportunity to 
qualify for excellent salaries commensurate with your ability 
and experience. 


Please forward complete resume to Mr. W. A. Wecker, 
Personnel Division 


est d Aten i. «@ fP_43.2 4 “t0 by i 








ELECTRONIC 
and 


MECHANICAL 


The Radio and Television Depart- 
ment of General Electric, situated 
in beautiful Electronics Park, is ex- 
panding its staff of development 
and product design engineers. 


Those graduate engineers who 
qualify for current openings will 
find excellent opportunities for pro- 
fessional development through as- 
sociation with the outstanding engi- 
neers and scientists concentrating 
on research, development and de- 
sign in all branches of the elec- 
tronics industry. 


Electronics Park is headquarters 
for the Electronics Division of GE, 
including the Electronics Labora- 
tory, Radio and Television Depart- 
ment, Semiconductor Products, 
Communications Equipment, Broad- 
cast Equipment, Cathode Ray 
Tube Department, Components De- 
partment and Government Equip- 
ment Department. 


Salary scales for engineers are 
strictly competitive, and based on 
individual ability and experience. 
And, in addition to its comprehen- 
sive system of benefits, General 
Electric is noted for its stability. 


Current openings include: 


ELECTRONICS ENGINEERS 
ENGINEERING SUPERVISORS 
MECHANICAL ENGINEERS 


VHF and UHF Head-End Design 
Audio and High-Fidelity Products 
Advanced Development 
Deflection Component Design 
Deflection Systems 

Color Television 

Transistor Circuits 
Metal-forming and Plastics 


Please send : 
complete resume to: 
MR. JAMES STARK 


GENERAL @® ELECTRIC 






Electronics Park, 
Syracuse, N. Y 
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The ERA Division 


Is a leader in developing Electronic Digital 
Computers, Automatic Data-Handling and 
Control Systems, Mechanisms, and Weapons. 


Everything you want in a job— 


ELECTRONICS 


Stimulating Work 


Most of our engineers are having the time of 
their lives doing creative research and develop- 
ment on important new applications in mechani- 
cal and electronic engineering. Men work as proj- 
ect teams, and each man learns all aspects of his 
project. Pulse circuits, magnetic cores, tran- 
sistors, printed wiring, miniaturization, and precise 
mechanisms are used in designing computers, 
automatic data-handling and control systems, 
mechanisms, and special weapons. Other excellent 
engineering jobs are available in production, test- 
ing, specifications, quality control, contract ad 

ministration, and technical writing. 


Advancement 


ERA plans to triple its staff. Opportunities for 
promotion are sure to come rapidly for years. 


Good Pay from the Start 


We offer the highest starting salary possible con- 
sidering your qualifications for the job. Experience 
need not be in computers. 


Good Living 


Most ERA engineers own their homes. Within 
15 minutes they can drive to work, to downtown 
shopping, or to the country. The University of 
Minnesota offers evening courses and Big Ten 
sports. Minneapolis Symphony concerts are a 
vital force in the community. Minnesota’s forests 
are dotted with 10,000 cool lakes, many nearby. 
Hunting, fishing, swimming, and boating are ex- 
cellent. You will enjoy living in Minnesota’s 
vacation land 


Send an outline of your training and experience to Dept. 54: 


Hemington. Fland 
DIVISION OF SPERRY RAND CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


UNIVERSITY of MICHIGAN 
ee ee eee ENGINEERS and 
How Roahetie SCIENTISTS 


Unusual opportunities for out- 
Are You standing and experienced men are 
available at the University of 
Michigan's Willow Run Research 


| ; Engi d 
Y About Your future Center: | Research Engineers and 
e 7 and/or experience in the fields of: 

In Hoctronice: 


DIGITAL COMPUTER @ LOGICAL DE- 

SIGN @ INFRARED @ ACOUSTICS @ 

DIGITAL COMPUTER PROGRAMMING 
As the electronics industry grows from $9 billion to $20 ELECTROMAGNETIC THEORY @ 
billion in the next 10 years, will you be growing with it? COMMUNICATIONS CIRCUIT DESIGN 
@ COMPONENT DEVELOPMENT @ 
RADAR @ OPTICS ENGINEERING ®@ 
SYSTEMS DESIGN 


In answering, consider the extent to which your personal 
progress is dependent on the progress of the company you 
are with...and the following facts about Sylvania: 


+ Sylvania has expanded to 45 plants and 16 laboratories 


in 11 states 


« In 6 years, the electronics industry grew 24%; Sylvania 


grew 32% 


+ Since 1949, Sylvania has doubled its engineering staff 


and tripled its sales 


Sylvania’s success story is the story of its creative engi- 
neers, These men of talent are given wide latitude to 


Salary commensurate with training and 
experience, Excellent working condi- 
tions. Liberal vacation policy along 
with other fringe benefits. Unusual 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid. U. S. 
Citizenship required. 


Write, giving details of education 


experiment... every facility to test original designs... and 
are rapidly advanced in the company as is shown by the 
fact that the average age of high level officials at Sylvania 
is only 45, 


If you are realistic about your future, look into the oppor- 
tunity now open to join Sylvania...and be high in your 
profession 10 years from now. 


and experience, to 


A. J. Procassini 
University of Michigan 
Willow Run Research Center, 


WALTHAM Engineering 


Ypsilanti, Michigan 
BUFFALO Engineering 


i ° 
Majors in E.E., M.E., Math, Majors in E.E., M.E., or Physics. EN G NEERS: 


Physics. Research & Develop- Experience in Product Design Take it from 
ment experience in — and Advanced Development in— RALPH S. HAWKINS, 


Countermeasures 
Systems Analysis 
Transistor Applications 
Noise Studies 
Antenna Res. & Dev. 
Systems Development 
Mechanical Design 
Miniaturization 
Digital Computer 
Circuits & Systems 
Circuit Design 
Shock & Vibration 
Technical Writing 
Missile Analysis 


Missile Systems Laboratory 


Radar Research & Development 

Missile Guidance & Ground 
Equipment Analysis 

Systems Evaluation Operations 
Research 


Circuit Design 

Systems Development 
Pulse Techniques 

F.M. Techniques 
Equipment Specifications 
Components 

Microwave Applications 
Servo Mechanisms 
Subminiaturization 
Mechanical Design 
Shock & Vibration 

Heat Transfer 


Program, 


Se 


B.S.E.E., Cornell 


University '39 


s No 
frustrations 
at National 


Mr. Hawkins started with National in 1940 
testing equipment and writing instruction 
books. He advanced to Project Engineer 
on teletype and facsimile equipment 
development, then to chief engineer of the 
Communications Receiver Department, and 
most recently became Stoff Engineer. One 
reason for his steady and rapid progress 
is the combination of diversified op- 
portunities and the cooperatian of 
superiors that exists at National. It's a 
combination, says Mr. Hawkins, thot makes 
an engineer's association with National a 


Please forward resume to: Protessional Placement Supervisor 


SYLVANIA ELECTRIC PRODUCTS INC. 


Thomas A. Tierney Randall A. Kenyon 
100 First St. 175 Great Arrow Ave. 
Waltham, Mass. Buffalo 7, N.Y. 


w SYLVANIA # 


SYLVANIA ELECTRIC PRODUCTS INC 


pleasant and profitable one. 
Opportunities at National Now for... 


PROJECT ENGINEERS 
SENIOR ENGINEERS 
SEND YOUR RESUME TODAY TO Mr. John A. Bigelow 


National 


NATIONAL COMPANY, INC. 


58 Sherman St. Malden, Mass 


Your inquiries will be answered within 2 weeks 
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EMPLOYMENT OPPORTUNITIES 


“Gendi” OFFERS 
SENIOR ENGINEERING JOBS 


WELL WORTH LOOKING INTO... 


Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop 


Senior Engineer 


MECHANICAL 


SYSTEMS 
PROJECT 


ENGINEER 


6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 
ject level. 


ment and design of electronic 
test equipment for complete 
systems involving microwave and 
pulse techniques, adaptation of 
commercial instruments to special 
applications, preparation of pro 
posals and the actual product 
design of electronic and electro 
mechanical devices. Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 


DESIGN 


rr 


6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 
and other environmental 
problems essential. 


Here are three especially attractive job op- 
portunities for engineers who want to get 
on the ground floor in the important, in- 
teresting, and challenging phase of a new 
industry —guided missiles. 

(Qualified men are given real job responsi- 
bilities with Bendix and grow with the de- 
velopment of what is not only the nation’s 
most important weapon system, buta project 


that will undoubtedly lead to new and im- 


—_- 


pag Seorer pe amet ae 
tk ae eee ne Sa Powe 


portant long-range commercial application. 

At Bendix you will be associated with top 
missile authorities and have at your command 
unexcelled engineering and manufacturing 
facilities. Salaries for these top jobs and other 
opportunities are open for discussion. Write 
today to: Mr. WV. L. Webb, General Manager, 
Missile Section, Bendix Products Division, 
Bendix Aviation Corporation, 401 North 
Bendix Drive, South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! k 


Bendix also offers unusual job opportunities detail every phase of our guided missile oper- 
for assistant engineers, junior engineers, ation will be sent to you on request. If you are 
and technicians, as well as a score of other interested in guided missiles, this book is 
assignments. A 30-page book describing in bound to interest you. Write for it today. 
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EMPLOYMENT OPPORTUNITIES 


LETS 
FACE (7... 


there are thousands of 
engineering positions 
open today...but— 


al td ah) 
WHY 


fo] 8) 
SHOULD 
eV 13 


CROSLEY 


AYCO 


DIVISION 


MANUFACTURING 
Ccorroeanon 


V New engineering groups being 

established offering unusual oppor- 

tunities NOW... “on the ground 
floor.”’ 


V Greater advancement opportunities 


assured by the continued expansion of this 
young, vibrant engineering organization. 


PRESENT CROSLEY ENGINEERING GROWTH IN PERSONNEL 


Electronics and Mechan- 


ical Engineers, Physicists 


and Mathematicians: 


®@ Advanced Research 
@ Research 

© Project 

@ Advanced Design 

®@ Senior Design 

© Design 1950 1951 1952 1959 1954 1955 1956 1957... 
® Junior 


SOME OF THE FIELDS OF INTEREST TO CROSLEY: 


Radar — Servo-mechanisms — Fire Control — Digital Circuitry 
— Navigation — Communications — Countermeasures — Missile 
Guidance — Microwave Design — Telemetry 


SUBSTANTIAL BENEFITS AVAILABLE TO YOU: 


Excellent salaries, fully equipped modern laboratories, paid 
vacations and holidays, subsidized university educational pro- 
gram, group insurance program for you and your family, retire- 
ment plan and adequate housing in desirable residential areas, 


Investigate these opportunities 


ELECTRONIC 
ENGINEERS 


Research & Development 
Physicists - Engineers 
(SENIORS) 


Experienced in research and development 
of various radar systems including: beac- 
ons, missile guidance and counter mea- 
sures. Advanced training in applied mathe- 
matics, noise theory and probability 
analysis desirable. EE degree or equivalent 
required, 


FIELD ENGINEERS 


(SENIORS) 
Local & Field Assignments 


Must have EE degree, with 3-5 years 
experience in one of the following: 

Flight Simulators 

Radar 6 Sonar Trainers 

Fire Control Radar 

Electronic installation 

and maintenance. 


@ EQUIPMENT ENGINEERS 


3-5 years experience with at least 3 years 
in circuit pane. EE degree with 
mechanical background. 


@ APPLICATION ENGINEERS 


5-10 years experience on coil and trans 
former development. 
Salary and advancement commensurate 
with ability; liberal vacation, sick leave, 
9 paid holidays, group life, sickness 
and accident insurance plans, and oa 
worthwhile pension system. 


STAVID 


Engineering, Inc. 


U. S. Highway 22, Watchung, P. O. 
Plainfield, N. J.—PLainfield 7-1600 


WANTED 


ELECTRONIC 
ENGINEERS 


Experienced in 
Power Supply Design 
for Military Applications 


One of the country’s oldest and 
largest manufacturers of elec- 
tronic equipment requires the 
services of several competent elec- 
tronic engineers familiar with 
military specifications and re- 
quirements for power supplies. 
Working environment and sur- 
roundings are congenial and stim- 
ulating. The company plant is 
situated in Long Island City 


Our employees are aware of this 
advertisement. Please furnish 
written resume and state salary 
required 


by sending resume to: DIRECTOR OF ENGINEERING 


Government Products — Crosley Division, 
AVCO Manufacturing Corporation 
Cincinnati 15, Ohio 


*Y. S, Citizenship required 
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EMPLOYMENT OPPORTUNITIES 


Expand the horizon of ydifr futhis with Bendix fn leader & pioneer in the elec- 
tronics field, one that ha fhe’ knowles Sbren ety and fesburdes to stay out front during 
the competitive days a ¥ ir-partis EASY+ Wire phonenwrite .. . or send usa 
post card. Simply stat your/naine; oe an ‘pibie sonia your lal and 


experience. We'll carry the hat 
hirn 
we guarantee speedy 


Address: Mr. L. H. nigie le | 
Dept. J 
Bendix Radio 


Baltimore 4, Md. 
Phone: VAlley 3-2200 


el Al ffir fetes confidence, and 


DIVISION OF 
BENDIX AVIATION 
CORPORATION 


Baltimore 4, Maryland 
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EMPLOYMENT OPPORTUNITIES 





UNIVAC 


The FIRST Name 


in Complete Electronic Computing Systems 


As the UNIVAC takes its place in more and more 
industries, the REMINGTON RAND DIVISION has 
greatly expanded its research and development 
work in order to continue its leadership in electronic 
computing equipment. 


There are many positions recently opened at all 
levels in all phases of research, design, develop- 
ments, and application of computing and allied 
equipment. Even theugh your training and experi- 
ence may not be connected with computers, we are 
willing in many cases to provide the necessary train- 
ing. Individual cases can be evaluated during 


interview. 

© System Studies ¢ Input-Output Devices 
* Logical Design * Product Design 

* New Components * Test Equipment 

* Solid State Physics oe ve 

, 3 ¢ Computer Develop- 
oe 0 ' ment and Design 
ne arene * High Speed Electro- 


Storage Techniques Mechanical Devices 


Circuit Design e System Test and 
* Pulse Techniques Maintenance 


The rapidly expanding engineering program has created many permanent 
positions paying excellent salaries. These positions offer personal challenge 
as well as outstanding opportunities for professional development. The possi 
bilities for graduate study in this area are excellent and the company has a 
liberal plan for reimbursement of tuition expenses. Other company benefits 
include retirement and group insurance 


Replies Kept Strictly Confidential 
FOR INTERVIEW, WRITE TO 


Mlemington. Fland 


Division of 


SPERRY RAND CORPORATION 


2300 West sae Ave. Philadelphia 29, Pa. 


Past MwvMilsPrriyr’ APA Witiatirtire 


ELECTRONIC 
ENGINEERS! 


Big opportunities 
await you at 
Bendix York! 


To the Engineer who is a 
recent college graduate, as well as 
to those with experience in all 
phases of advanced design, Bendix 
York offers opportunities outstand- 
ing in its field. As a young and ex- 
panding division, Bendix York pro- 
vides fascinating and challenging 
assignments. Good salaries, all em 
ployee benefits, ideal living condi 
tions in a beautiful suburban area 
are yours. 


* 
Send resume of Edu- 
cation and Experience 
to: Mr. L. D. Smith, 
Employment Supervi- 
sor 


“Bend 


AVIATION CORPORATION 
YORK DIVISION 
Phone: York 5521 York, Penna. 
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LIV +E/( OM 
or 
WASTING HOUSE 
OLLE7 BC 
COMPOLATION 
44 
SCA Ay NEW VORK 


OPPORTUNITIES 
wwe sa 
f TUBAL 2ESIGN, OFF 60P- YY 
MENT 5 APPS CATION , 


\t 


; MiCLOWAVE TUBE 
DESIGN 


, 


ty  anamumerretung 40u. 
Wo pesvgn - B¢8¢7B/CHE 
} i WECNwAVICAc 


MANY AACTURING 
ONE /(NAERING 


SNOUST B/AL 
LWO ETE ING 


MFG. Cas mar: 
OPPOLT UAT ES 
yor 
t oer, Line 
sieaile BSS/IOW AE 
CPO ROW EMAL AT 





September, 1955 — ELECTRONICS 





ELECTRICAL ENGINEERS 


. circuit designers to develop new circuit tech- 
niques and/or apply them to advanced systems 
development that will lead to product design. 


EMPLOYMENT OPPORTUNITIES 


MECHANICAL ENGINEERS 


mechanism and electronic packaging design 
and development to meet Government and com+ 
mercial customer acceptance, 


ee ee ee ee ee 


PHYSICISTS 


. solid state components, with application 
directed towards electronic devices. 


oouwe 
—<—~ 
.- 


* 
¢ 


LOGICAL DESIGNERS; Senior 


. for system design involving inter-connection of 
basic logical elements to effect arithmetic and log- 
ical function of data processing equipment. 


Pewe o0 8 eS SSE 
a 
~~ 
a 


_----" «THE ABOVE OPENINGS —~~-s. 


* 
— are in the fields of Communications, Data Handling, Electronic, ofs 
Electro-Mechanical Business Machines. . 


. including such specifics as 


High Speed Mechanisms, Paper Handling Devices, Magnetic-Tape 
Transport Mechanisms, Magnetic-Drum or Tape Applications, Radar, 


Telemetering, Guided Missiles, Process Control Instrumentation, Digi- $ 


4 


tal and Analog Computers, Transistors and Magnetic Amplifiers, , 4 
ne Servo Mechanisms and Electronic Packaging Design. 0° 


=, 
> 


Yer... 


in Everything Is Available To YOU & YOUR FAMILY! 


In addition to OPPORTUNITY and RECOGNITION 
. Burroughs offers cooperative educational aid 
. liberal pension plan and all the usual health 
and hospitalization benefits for you and your fam- 


HERE at Burroughs new Research Center, where 
highly specialized commercial and government de- 
velopment work is in progress, ENGINEERS and 
PHYSICISTS who find a special interest in our cur- 
rent openings will discover the opportunity they 
seek to exercise their keenest creative talents in the 
field of data handling equipment as well as in the 
equally challenging allied interests of electronics, 
automation and instrumentation. 


oo 
> mm, - 
— nan 
ee so cee sea seer ee A A 


* 
at 


arr 


it Really Pays To Work Where The Best 


ily . . . delightfully suburban community life for 
you and your children, only thirty minutes from 
Philadelphia. 


Paid travel expenses for interview at our NEW 
Research Center ... moving and locating expenses. 


Write D. A. BOWDOIN, Personnel Section 


Sheets 


a ee eo 


PAOLI, 
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EMPLOYMENT OPPORTUNITIES 


quality control 
SYST = 


NGINEERING 


mponent ge 


ENVIROMENT ‘NN 


coordifiati sk 
RESEARCH aerind 
product! 


DEVELOPMENT 


Regardless of which is your ultimate objective the 
broad practical experience you get in FIELD EN- 
GINEERING will supplement your theoretical 
training, prepare you to meet the challenge of the 
future and put you years ahead! 


RAYTHEON FIELD ENGINEERING 


is diversified. Radar, Sonar, Guided Missiles, Com 
puters, Microwave and other specialized Ce ay 
offer an outstanding opportunity to qualified men 
to earn excellent salari 

authorities in these fle 

lates your progress, Liberal insurance and retire- 
ment plans. Generous travel allowances and other 
benefits. Grow with a growing organization. Write 
now 


RAYTHEON MFG. CO. 
Government Service Department 
100 River Street 
Waltham 54, Massachusetts 


Ackaging 


Chance Vought Aircraft is continuing to expand its 
activities in the area of Electronics Systems utilization. 
Already a recognized leader in the development of 
surface to surface missiles, Chance Vought is currently 
undertaking the development of practical electronic 
systems to further the potential functions of the Regulus 
Missile projects and the supersonic XF8U-1 Day Fighter. 
Exceptional opportunities are available in the 

following fields: 


SERVOMECHANISMS ..... Design, develop and 
test of Stabilization Control Systems. Analysis 


RECEIVER ENGINEERS 


and design of Inertial Guidance Systems. 
RADIATION .... Aircraft antenna design and 


development. Model studies. Wave guide component 
design. Radome measurements and qualifications. 


LABORATORIES & DESIGH .... Packing design of 
assemblies for manufacturing. Test analysis 

and definition of components for the environments. 
INSTRUMENTATION .. . Systems planning and 
installation; transducer design and transistor 

application to telemetering equipment. 

SvSTems .... Coordinate installation, modification, 
acceptance tests of radar fire control, 

navigation and communication systems. 


GUIDANCE..... Radar, beacon, computer design for 
missiles and surface and sub-surface vessel application. 


RELIABILITY ... Test and analyze environmental 
effects on aircraft components and systems; define 


With Experience in VHF 
and UHF Frequencies 


Career Opportunities 
With Old Established 
Central Connecticut Firm 
Interesting Projects 
Top Salaries 
Suburban Living 


Replies Held in Strict Confidence 
Wire or Phone Collect 
Personnel Mgr. SHerwood 7-2741 


THE ALLEN D, CARDWELL 
ELECTRONICS PRODUCTIONS 
CORPORATION 


Plainville, Connecticut 


reliability criteria. 


THE SCOPE of the comprehensive electronics design 
programs under .way at Chance Vought assures the qualified 
engineer of the opportunity for recognition of his 
unique abilities and superior performance. 


SENIOR 
ELECTRONICS 
ENGINEERS 


EE degree or senna experi- 
ence. Background in communica- 


tions and navigation desirable. 
Permanent positions in design and 
development. Citizenship required. 
Position at Rochester, New York. 
Excellent living and recreational 
conditions in this area. 


ADDRESS: 
Chief Electronics Engineer 


STROMBERG-CARLSON COMPANY 
* ROCHESTER 3, NEW YORK 
DESIGNERS AND BUILDERS OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 


402 


These outstanding career opportunities now exist at all levels 
in electronics research, design and development. 


Engineers interested in a personal interview for discussion of 
these openings should contact: 
SUPERVISOR — ENGINEERING PERSONNEL 


CHANCE 


Le, 


UGHT AIRCRAFT 


(NCORA PORATED 


P.O, BOX 5907 — DALLAS, TEXAS 


. 
. 
. 
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ENGINEERS 


LONG-RANGE 
CONTINUING 
OPPORTUNITY 
FOR 


ELECTRICAL 
AND 


MECHANICAL 


ENGINEERS 


“Condi” 


OPENINGS EXIST FOR... 


LIQUID PROPELLANT 
ROCKET CONTROLS 
ENGINEER 


Mechanical or electrical engineer to 
supervise the research and develop- 
ment of liquid propellant rocket controls, 
systems design, component design, de- 
velopment and testing. 


CONTROL ENGINEER 


Requiring an engineering degree in 
electrical engineering or math and 
physics, plus at least three years of 
experience in design analysis of feed- 
back control systems. Should be fa- 
miliar with frequency response methods 
as applied to feedback control synthe- 
sis. Analog computer and simulator 
experience highly desirable. Activity is 
in the field of aircraft and missile power 
plant controls including gas turbine, 
ram jet, and rocket types. Controls are 
largely hydro-mechanical. The fuel 
metering research facility includes an 
analog computer and jet engine simula 
tors. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag- 
netic amplifier circuitry, control systems, 
and component design and testing, su- 
pervising other engineers and tech- 
nicians. 


The salary of these positions 
will be determined by 
your ability and experience. 


Send detailed resume listing education, 
engineering experience, and salary re- 
quirement to: 


Technical Employment Department S.B. 


Bendix Products Division of 


Bendix Aviation Corporation 
401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply 


ELECTRONICS — September, 1955 


EMPLOYMENT OPPORTUNITIES 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


TEST EQUIPMENT 


TEST EQUIPMENT ENGINEERS (Senior Electronic Engineers and Electroni 
Engineers) are urgently needed for design and development of test equipment 
for aircraft and missile application at Convair. Unusual career opportunities are 
here now for engineers qualified in these fields: telemeter equipment; auto 
pilot; rocket propulsion; system engineering; electronic packaging and cabling 
electrical, hydraulic and pneumatic power distribution; data reduction systems 


j 
radar beacon, remote control system pecification writers, test procedures 


/ 


componeni test, imerttai guidance 


CONVAIR offers you an imaginative, explorative, energetic engineering depart 
ment to challenge your mind, your skills, and your abilities in solving the 
complex problems of vital, new, immediate and long-range programs. You will 
find salaries, facilities, engineering policies, educational opportunities and 


personal advantages excellent 


Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 


H. T. Brooks, Engineering Personnel, Dept. 909 


CONVAIR 


A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


SMOG-FREE SAN DIEGO, lovely city on the coast of Southern California, offers 
you and your family a wonderful new way of life a way of life judged 
by most as the Nation's finest for climate, natural beauty and easy (indoor 


outdoor) living 





EMPLOYMENT OPPORTUNITIES 


CHALLENGING CAREERS AT RAYTHEON ELECTRONIC 


Technical Operations, Inc., is 

looking for an electronic engi- 

neer with three to five years of 

experience, capable of supply- 

ing original ideas in the fields 

of transistor circuitry and oper- 

ations research instrumenta- 

tion. Join an expanding research 

a> oi and development organization 
~<iel Del aed vis located in suburban Boston. 
Ws rig Wt Please send complete resume 

, and requirements to: 


R. R. SMYTH 


Technical Operations, 
Inc. 


6 Schouler Court Arlington 74, Mass. 


Electronic Organs 
Engineering — Sales 


Checking on a process in one of Raytheon Research Division's “furnace” rooms 
Single crystals of silicon (melting point near 1400°C) are grown in these furnaces. . ee: 
Challenging opportunities are 


available in both of the above 
Ready to move UP in electronics? | departments. Send resume. 


In Raytheon’s extensive research program, a variety of special ALLEN ORGAN COMPANY 


furnaces and equipment is used for the preparation, purification MACUNGIE PENNSYLVANIA 
and study of semiconductor materials. This research is fundamen- 
tal to the continuing pre-eminence of Raytheon in the field of 


transistors and diodes. Today there are more Raytheon transistors ELECTRICAL 
in use than all other makes combined. ENGINEERS 

When you join Raytheon you work in an atmosphere of progress. 
University graduate study is encouraged through a tuition refund 
plan. Openings now for engineers, scientists in many areas 


To work on engineering problems 
in development of new Regulated 
AC and DC supplies, transistors, 
including: semi-conductor circuitry and mag- 

netic amplifiers. BEE, or BS with 
microwave tubes + special purpose tubes + guided missiles physics or math major, plus some 
transistors + diodes + receiving tubes « TV receivers + radar allied experience. 


» :e ic . icati : : SORENSEN & COMPANY, INC. 
metallurgy + ceramics + communications + cathode ray tubes S78 Pelsfield Avenue iieietesd Gani 
sonar + servomechanisms « solid state physics « field engineering 


Join a team where performance pays off. Please address inquiries 


to L. B. Landall, Professional Personnel Section. OPPORTUNITY 


Research and 
Development Engineer 


Experienced in the design and develop- 
ment of resistance elements for the elec 
tronic industry. Excellent opportunity to 
join forces with an aggressive organiza 
tion. An established medium size company 


RAYTHEON MANUFACTURING COMPANY Slee caer aed péoas Stee 


present status 
and references. 


190 Willow St., Waltham 54, Mass. P-7461, Electronics 


330 W. 42nd 8t., New York 36,N. Y 
Plants also located in California and Illinois 
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EMPLOYMENT OPPORTUNITIES 


COMPUTER ENGINEERS 


Can you fill 
these key positions? 


COMPUTER DEVELOPMENT Link Aviation, Inc. 
By joining ERCO’s progres- needs top level 


sive organization you can 
count on your talents being | electronics engineers 
fully utilized on some of the 
most interesting projects in 
the computer field. Engi- 
neering management con- 
stantly stresses individual 
advancement and recogni- 
tion 


Since 1931 


an integrated combination 
of men and machines 


ELECTRONIC ENGINEERS 


INTERESTED IN 


eee SSS HEHEHE Es 
See eee eeeeeeeeeeeeeeeeeeeeeeeeee 


If you are experienced in computer engineering —and have the 
ability to direct others in important projects, then Link Aviation 

Inc. has a top level position for you in its expanding research 

and development program 


These permanent, key positions are for: 


SENIOR DIGITAL COMPUTER ENGINEERS —Must be capable of 
supervising a small group of engineers designing special-purpose 
Since ERCO produces what digital computers. Should have extensive knowledge of latest digital 
ERCO designs, for both mili- computer logic and circuit design techniques. Fainiliarity with 

t d mmercial roi- transistor pulse circuits, magnetic functional elements, magnetic 
ary ang co ae J tape and drum read-write systems and analog digital conversion 
ects, your future will be methods is highly desirable. The position will require complete 
marked only by the limits of responsibility for computer project from system design through 
your creative engineering prototype construction. 


talents. SENIOR ELECTRONICS ENGINEERS —Qualified to design complex 

. feedback amplifiers, precision regulated power supplies, specialized 
We need Gngeneers whose - electronic instruments and advanced systems which require unusual 
perience lies in these fields . . . creative and analytical ability. Familiarity with vacuum-tube circuit 
Analog Computers, Computer design, transistor circuits, application of magnetic amplifiers, 
Components, Radar, Servo- photo-conductor and photo-transistor circuitry is desirable. Should 
Mechanisms, Fire Control, be capable of directing a small group of engineers engaged in 
Pulse Circuitry, or Systems En- systems and component design in the above fields. 


gineering Link’s broad scope of activities—including design and development 
of flight and radar simulators, computer-actuated training 
@ the fine housing and devices, electronic instruments and special-purpose computers ~ 
YOU'LL schools in suburban presents engineers of executive calibre with an outstanding 
Washington, D. C. opportunity for personal advancement in a growing organization. 


BE © our modern plant lo- In addition to these advantages, Link offers an unusually 
cated in Riverdale, attractive “fringe benefit” program including profit sharing, 
DELIGHTED Md. just 9 miles retirement and liberal vacation and holiday policies. Link is 
from the nation's located in Binghamton near the heart of upstate New York's 
WITH capitet. ®  recreationiand. Only 180 miles from New York City, Binghamton 
@ ERCO’s liberal com- provides “hometown” comfort with big-city conveniences. 
pany benefits 


Send Resume to - 


ee N 4 | N a J He | i G Write Weare — Hunt, 


AND 


Waa Miata ssaseaesneihiaae’ 


a pivision of QC £ INDUSTRIES 
SUURnaERmaEn BINGHAMTON, NEW VORK 


RIVERDALE 


MARYLAND A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 
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AH eee ee baa 
for: 


NEW CIVIL AVIATION 
PRODUCTS 


BOMBING NAVIGATIONAL 
COMPUTER SYSTEMS 


MISSILE GUIDANCE 
SYSTEMS 


AIRBORNE FIRE 
CONTROLS 


JET AND TURBO-PROP 
ENGINE CONTROLS 


GM CAREER OPPORTUNITIES IN 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 

Project Coordination 


AND WE ALSO NEED: 
DESIGNERS - CHECKERS - LAYOUT MEN 


Positions Are Permanent 


Excellent Advancement Opportunities 


Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. Louis R. Berks 
Supervisor of Employment 


AC SPARK PLUG DIVISION 
Precision Instrument Plant 


GENERAL MOTORS CORPORATION 


Mitwaukee 2, Wisconsin 


DEVELOPMENT ENGINEERS and PHYSICISTS 


RADIO AND RADAR SYSTEM APPLICATIONS 
TRANSISTORS AND MAGNETIC AMPLIFIERS 
SERVOMECHANISMS AND ANALOGUE DEVICES 
ELECTROMECHANICAL CONTROLS AND ACTUATORS 


We are now staffing the new Electronics Laboratory of our Aero- 


nautical Division in Anaheim, California. The selection of associates 


is based on consideration of their demonstrated abilities and interests 


in connection with our long-range laboratory plans. Careful attention 


n 
Mr. Controls 


Aeronautical Division 


Robertshaw -Fubtow 


SANTA ANA FREEWAY AT EUCLID AVENUE 
ANAHEIM, CALIFORNIA 


to engineering and operational plan- 
ning and to the selection of critical 
control problems assures opportu 
nities for continuous professional 
development. The efforts of a relatively 
small but select staff are being applied 
On projects requiring engineering inge- 
nuity essential to advancing the art of 


control in the aeronautical field. 


Positions are available at all levels of 
laboratory work. Please direct inquir- 
ies to Vernon Vogel, Electronics Lab- 
oratory Director 


New Opportunities 
at Barry in 


SHOCK & VIBRATION 
CONTROL ENGINEERING 


Barry, already leader in the field, is further 
expanding its staff, its facilities, its future 
There are promising openings at your career 
level, beginners too, in each branch 


Development Engineers 
Project Engineers 

Test Engineers 

Sales Engineer: at neasauarters 


office and Chicago branch 


You'll find challenging opportunities, fine 
facilities for accomplishment, good living in 
suburban Boston plus company-sponsored 
educational opportunities at leading uni 
versities. 


Send resume to Charles E. Crede, Chief Eng 


BARRY CONTROLS 


incorporated 


—— 
(Barny( BR)woun) 
— 


Watertown 72, Massachusetts 


ELECTRONIC ENGINEERS 


Must have 2-6 yrs. exp. in the design of 
IF, VHF and/or UHF broad band systems 
Progressive firm, many benefits. 


Phone or write 
MR. G. W. FELLENDORF 


Instruments for Industry, Inc. 
Mineola, N. Y Ploneer 2-5300 
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CIRCUIT DESIGNERS 


TEST 
MANUFACTURING 
TELEPHONE 
ELECTRICAL 


ENGINEERS 


TOOL AND MECHANICAL 


DESIGNERS 


EXPERIENCED IN ELECTRO 
MECHANICAL PRODUCTS, FOR 
USE IN COMMUNICATIONS, 
AUTOMATION, AIR-BORNE 
CONTROLS 


> 


Due to extensive expansion program, 
North has immediate openings for Engi- 
neers & Technicians. 

Opportunity to work with some of 
the industry's finest Engineers. 

Headquarters in Galion. Small town 
living, yet close to large municipalities. 


> 


Send resume to A. V. Ryon- 
Director of Personnel 


NORTH ELECTRIC 
COMPANY 


Galion Ohio 


POSITION OPEN 


LOS ALAMOS SCIENTIFIC LABORA. 
TORY has an opening for a senior elec- 
tronics designer of _ szpertmental elec- 
tronics equipme nt, us e in our L “50 ratory 
testing progran Positt« nvolves travel 
in cogjunction with ela. te era r pe ds 
of veral months a year, Salary commen 
id ability Per- 
ellent employee 

annual vacation, 

ell ent retireme nt 

ation please send 

. ) " experions e to 
Department of Scientific Personnel, 


Los Alamos Scientific Laboratory 
of the 
University of California 
Los Alamos New Mexico 
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EMPLOYMENT OPPORTUNITIES 


ENGINE 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair’s outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance to engineers who 
are accepted. 


*For further information on Convair and its 
fields of interest, write at once, enclosing a 
complete resume to: 

Employment Department 3-G 


* ENGINEERING 
BROCHURE 
TO QUALIFIED 
APPLICANTS 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


POMONA, CALIFORNIA 














EMPLOYMENT OPPORTUNITIES 





Huge antenna used with new radar height-tinder needs a 
room all its own above the control center in the radome 
building erected in Arctic climates. Air pressure supports 
the rubberized glass fabric radome ‘‘balloon.”’ Entrance to 


the radome is through an air lock chamber. 


ENGINEERS - PHYSICISTS 


ENGINEERS 


Find Out About GPL's 
INTEGRATED APPROACH 


To Research Engineering 





A continuous flow of stimulating and varied 
projects are laid before the staff of General 
Precision Laboratory, Incorporated. 


Sometimes research and development engineers 
work together as a cooperative, specialized pro- 
fessional team. Often one or two devote all 
their energies to a long-range basic problem. 
All are engaged in challenging work which en- 
courages them to broaden their interests beyond 
their immediate fields of concentration. There 
is particular opportunity for components appli- 
cation engineers of several types. 


Your family will enjoy your career at GPL as 
much as you, for you'll make your home in 
beautiful Westchester, noted for it high stand- 
ard of living. Only an hour away is New York 
City, with all its famous cultural and educa- 
tional advantages. 


General Precision Laboratory Inc. 


A subsidiary of General Precision Equipment Corporation 


63 Bedford Road 
Pleasantville, New York 


CAADI OYAAENT OPPORTIINITIES 


a 


ear 


What Opportunities in Electronics 
are on the Horizon at 
GENERAL ELECTRIC ? 


Advances in electronics are so rapid at General 
Electric that today’s predictions appear tomorrow 
as equipment bearing the GE symbol. 


.» The opportunities created by the scope and pace 
of the field are increased at General Electric by 
the facilities and range of professional advan- 
tages which GE engineers enjoy. 


This means that GE electronics engineers have 
incentives, satisfactions and rewards that lead 
to accelerated personal development and advance- 


ment in the company. 


Positions available in the following fields : 


Advanced Development, Design, Field Service * 
and Technical Writing in connection with: 


MILITARY RADIO & RADAR + MULTIPLEX MICROWAVE 
MOBILE COMMUNICATION + SEMICONDUCTORS - ELEC- 
TRONIC COMPONENTS « TELEVISION, TUBES & ANTENNAS 


Bachelor's or advanced degree in Electrical or Mechanical Engi- 
neering, physics, and experience in electronics industry necessary 


bia: ie. @B ELECTRIC 


ELECTRONICS PARK, SYRACUSE, N. Y. 


WHAT GOES ON 
IN THE GP LAB: 


RESEARCH 
& DEVELOPMENT 
WORK IN: 


Electronics 
Television 


Aircraft & Missile 
Guidance, Control, 
Simulation 


Radar, Microwave, 
Ultrasonics 


Systems Engineering: 
(aeronautical, 
naval, industrial) 


Precision Mechanics, 
Ceramics, Optical 
Devices 


Instruments, Servos, 
Controls: 
(hydraulic, pneu- 
matic, magnetic, 
electronic) 





Expenses will be paid for 
qualified applicants who 
come for interview. We 
regret we can consider 
only U.S. citizens. Please 
write complete details to 
Mr. Hollis F. Ware 





Is YOUR FUTURE as 


promising as the ATOM’S? 





If you're not satisfied 

with your Own answer 

to this question, you 

should investigate the 
opportunities at TRACERLAB, 
foremost company in 

the field of NUCLEAR 
APPLICATIONS 


TRACERLAB needs... 


NUCLEAR ENGINEERS 
ELECTRONIC ENGINEERS 
ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
PHYSICISTS 


to work in research, 
development and applications 
of nuclear instrumentation 
Openings are of a permanent 
and non-military nature, 

and offer outstanding 
opportunities for advancement 
We would be pleased to 

have you consider the 
possibility of joining 

our successful and o 
forward looking team 


Write in confidence to... 


GAEL 


130 HIGH ST., BOSTON 10, MASS. 
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for positions in all levels of ex- 
perience above Junior Engineer 


experience, 
potential, we invite you to com- 
municate with our Employment 
Manager 


BOX 235 





ENGINEERS 


for immediate placement 
ENGINEERING AT NCR: 


1. Immediate, permanent positions in Mechanical 
and Electrical Engineering Divisions. 


2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers, 
and related Data Processing Equipment in Dayton, 
Los Angeles, and Ithaca, New York. 


3. Work involving design, development, and pro- 
duction engineering of mechanical, electronic, and 
electromechanical devices. 


4. Some experience in development, design, and 
application of high-speed, light-weight mechanisms 
of the intermittent motion type is desirable, but not 
essential. 


5. Ample training and indoctrination is available 
to all employees. 


ACT AT ONCE—Send resume of 
EMPLOYMENT DEPARTMENT TEC 





EMPLOYN ENT OPPORTUNITIES 





MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
ELECTRONIC ENGINEERS 

MECHANICAL DRAFTSMEN 


AS AN NCR ENGINEER you, with your family, 
will enjoy: 

1. UNLIMITED OPPORTUNITY in the broad, 
ever-expanding field of Business Machine Engineer- 
ing. 

2. AN EXCELLENT SALARY, plus exceptional 
benefits of lifetime value for you and your family. 

3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family including a new Coun- 
try Club with 36 holes of golf, and a 166-acre park 
for outings with swimming, boating, and supervised 
play for the children. 

4. LIVING IN DAYTON... considered one of the 
cleanest and most attractive cities in the Midwest 
with outstanding school facilities. 

5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have de- 
cided to build their professional future with NCR. 


our education and experience to: 
NICAL PROCUREMENT SECTION 


THE NATIONAL CASH REGISTER COMPANY 
DAYTON 9, OHIO 


CORNELL AERONAUTICAL 
LABORATORY, INC. 
of Cornell University j 
is seeking 4 


ELECTRONIC ENGINEERS 


Communications 
Dynamic Control Systems 
Aircraft Instrumentation 
Radar 
Computers 
Electrical Measurements 
Varied Electronic Circuits 
Servo-Mechanisms 
Missile Guidance 
Microwave 


- . 7 ar 
Na a tl an Ei al 





If you have a B.S. degree and by 
imagination and 





BUFFALO 21, N. Y. 
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Stability and Opportunity for 


ELECTRONIC ENGINEERS 


F who want more room to grow 


t 
Top opportunities for achievement and recog- || 7% 
nition are open at FTL... key unit of the 
world-wide, American-owned ITa&T System. 
FTL’s long-range development program offers 
stability and security. Finest facilities — plus 
broad and generous employee benefits. 


INTERESTING ASSIGNMENTS IN: 


Radio Communication Systems * Electron Tubes 
Microwave Components * Electronic Countermeasures 
Air Navigation Systems * Missile Guidance 
Transistors and other Semiconductor Devices 
Rectifiers * Computers * Antennas 
Telephone and Wire Transmission Systems 





Federal Telecommunication Laboratories 
A Division of INTERNATIONAL 
TELEPHONE AND TELEGRAPH CORPORATION 
500 Washington Avenue, Nutley, N. J. 






eee 























SEND RESUME TO: 
PERSONNEL MANAGER, 
BOX EL-9 


FTL’s famed 


— 28 minutes 
From N. Y. C. 


no 


EMPLOYMENT OPPORTUNITIES 


Microwave Tower 


EMPLOYMENT OPPORTUNITIES 








Parcnswoth xg fa future Orem Gt 


ne CBE 


in these specialized fields 
MISSILES RADAR 


Research, systems analysis, development, and de- Study, analysis, development, and design in highly 
sign in guidance and control systems, systems advanced radar techniques, and electronic counter- 
component equipment, and systems operational measures. 


test equipment. A Se T E ep a & g 
7 E Ss T E Qa u i P aay e a T Research, development, and design of airborne 


; . antennas in low-frequency, UHF, and microwave 

eee ee 0 senate regions for missiles, radar, and countermeasures 
?. 
systems component equipment. equipmen 


MICROWAVES PACKAGING 


Encapsulation and subminiaturization design for 


Systems analysis, development, and design in reliability and produceability in missiic guidance 
microwave circuitry and components for missile and control equipment systems, airborne radar 
guidance systems, radar systems, and systems systems, operational systems test equipment, 
fest equipment. closed-loop TV systems, etc. 


Career-minded men with several years specialized experience, and preferably with advanced 
degrees, are invited to join our rapidly expanding programs in industrial and military electronics 


Address inquiries to: | FARNSWORTH ELECTRONICS CO., 
Technica Employment Manoger TE CAUCE 


5A division of International Telephone and Telegraph Corp. 






ENGINEERS 


Research 
Engineers & Physicists 


1. MICROWAVE PHYSICIST 

For research project on application of 
ferrites at microwave frequencies and 
other microwave projects. PhD with ex 
perience 


INSTRUMENTATION ENGINEER 
Electronic and mechanical experience for 
design of X-ray spectrographiec instru- 
ments. BS or MS with 3-6 years engineer 
ing experience 


3. TUBE DESIGN ENGINEER 

To head project on X-ra, tube design 
8 or MS with 3-5 years’ tube design and 
development experience 


ELECTRONIC DEVELOPMENT 
ENGINEERS 


CHALLENGING DESIGN & DEVELOPMENT 
POSITIONS FOR CREATIVE ENGINEERS 


These positions are tailor-made for highly imaginative engineers who enjoy problems of 
more than ordinary difficulty—problems that require a maximum of individual electronic 
creativity. Men selected will be entrusted with the complete electronic or electro-mechanical 


design and development tasks (initial circuits, systems, components, or product design) Ideal working conditions in suburban 


research laboratory All retirement tn 


entailed in carrying @ prototype project from original conception to its completion. 
ying P ve _ 9 P P surance and other fringe benefits 


Send resume to 


PHILIPS LABORATORIES 


Irvington-on-Hudson, N 


REQUIREMENTS, Senior and intermediate engineers with degrees and 4 to 8 years’ exper- 
lence; Junior engineers with degrees and | to 3 years’ experience, capable of growing 
with ovr long-range, electronic design and development program in the following fields 


CS LO 2-8703 or Irvington 9-3100 


(1) ANALOG COMPUTER (4) ELECTRO-OPTICS 
(2) RADAR BEACONS (5) MISSILE SYSTEMS 
(3) MAGNETIC AMPLIFIERS (6) SERVOS 

(7) FIRE CONTROL SYSTEMS 





ELECTRONICS 


Interviews will be arranged at for MEDICAL RESEARCH 
convenient locations. 

E.E. or Physics Major with work exper 

ience in electronic instrumentation. In 


Send Resume to: teresting & challenging opportunity to 
develop equipment in connection with 
medical & biological research problems. 


AVION DIVISION conditions. Maticoally known rescarch 
organization located N.Y. area. Send 


OF ACF INDUSTRIES INCORPORATED ' detailed resume including salary re- 


quirements. 


Reute 17, Poramus, N. J. COltax 1-4100 *.3342, Electronics 


330 W. 42 8t., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS ~~ 


‘Creative Opportunities 
with Republic Aviation 


s NEW ALL-EXPENSE-PAID RELOCATION PLAN 


or those living outside the New York City and La Island 
irea, Republic offers an unusual plan which re 
fina al worries, This plan offers these 6 ne 
fits: Interview expenses paid for qualified candidates 
ional Refund Plan pays up to 2/3 of tuition and laboratory 
. fees, life, health and accident tnsurance——-up to §20,000 com 
Antenna Engineer pany-paid; plus hospital-surgical benefits for the whole family 
ro conduct pattern studies, design prototype antennas Ar 
and supervise flight tests of new antenna installations ple 
College graduate in Physics, Math or E.E 


Electronic Instrumentation Engineer 


to fiVe years aircraft instrumentation experte 


1d of course y Hll live and work on fabulous Long leland 
uyeround of the east coast 


quired Knowledge of transducers, amplifiers 
ecording e ipment used n experimental rese 
testing ‘ eee t aircraft is easent al Knowledge 
f servo p eory as applied to aircraft systema 
coupled with lity to properly inatrument, record and 
inalyze ds r le Graduate 

with FE. EB. degree preferred 


Please address complete resume, outlining 
details of your technical background, to 


Assistant Chief Engineer 
Administration 
Mr. R. L. Bortner 


SIE PUELse AVIATZoaonr 


FARMINGDALE, LONG ISLAND, NEW YORK 





Electronics Engineers 


expanding helicopter 
field offers you 
excellent opportunities 


The APPLIED PHYSICS LABORATORY 
of THE JOHNS HOPKINS UNIVERSITY 
offers an exceptional opportunity for 
professional advancement in a well 
established Laboratory with a reputa 
tion for the encouragement of individ 
ual responsibility and self-direction. 





Our program of 


GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


provides such an opportunity for men 
qualified in: 


Both Junior and Senior electronics engineers are needed to work with those 
who design, test, and build rotary wing aircralt 


Challenging positions are open to men with experience or a good educa 
tional bac kground in: 


Radar 

Flight Test Instrumentation 

Strain Gage Circuitry 

Oscillographic Data Recording Systems 
Vibration and Temperature Measuring Systems 


Design and Analysis of Pulse Circuits 


Research and Development in Radar and 
Microwaves 


Electronic Packaging 


Development of  Telemetering, Date Work on Automatic Control Systems— 
Processing, and Special Switching 
Equipment both test and development 
° Magnetic Amplifier Design & Analysis Automatic Pilot and Blind Flying Instrumentation 
Development and Application of Printed ' ° 
Circuits Not only will your professional achievements be recognized, but you and 
Servomechanisms and _Control-System your family will enjoy many personal benefits. 
Analysis 
‘ Please send your resume to 


Apply in person or send complete resume to 


Professional Staff A int. ts 
ee eae R. L. Auten, Personne! Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 





APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8621 Georgia Avenue 
L Silver Spring, Maryland D) 
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EMPLOYMENT OPPORTUNITIES 


GENERAL MOTORS CORPORATION 
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ENGINEERS 
DESIGNERS-ORAFTSMEN 
Electronic 


CAREER OPPORTUNITIES 


ELECTRONIC and MECHANICAL ENGINEERS 
PHYSICISTS and PHYSICAL CHEMISTS 


Desiring the challenge of interesting, diversified, important projects— 

Wishing to work with congenial associates and modern equipment and facilities— 
Seeking permanence of affiliation with a leading company and steady advancement— 
Will find these in a career here at GENERAL MOTORS. 


Positions now open in RESEARCH, ADVANCE DEVELOPMENT and PRODUCT DESIGN 


COMMERCIAL AUTOMOBILE RADIO 
MILITARY RADIO, RADAR and ELECTRONIC EQUIPMENT 
ELECTRONIC COMPONENTS 
INTRICATE MECHANISMS such as tuners, telemetering, mechanical linkage, 
controls, etc. 
ACOUSTICS—toud speakers, etc. 
TRANSISTORS and other SEMICONDUCTORS—with leadership by a physi- 
cist with an outstanding record in this field. 
TRANSISTOR APPLICATIONS 


Salary increases based on merit and initiative. Relocation expenses paid for those hired. 
Vacations with pay, complete insurance and retirement programs. 


Inquiries invited from recent and prospective graduates os well as experienced men with 
baccalaureate or advanced degrees in physics, electrical or mechanical engineering, chemistry, 
metallurgy. 


All inquiries held in confidence and answered—Write or Apply to 


Personnel Department DELCO RADIO DIVISION 


1446 South Home Ave. 


Mechanicol 





Keep Your 
Eye 
on the 
Ball 


r 

NORMED Er cr 

In your career, as in successful baseball, golf or tennis, 
it pays to keep your eye on the ball. Keep your eye on 
the advantages only a young, yet securely established 
company can offer. Melpar is young enough to welcome 
new ideas, to recognize and award achievement, yet big 
enough to offer stability and growth to those who look 
to the future 


Superb new laboratory facilities just completed this 
year; an engineering staff of the highest calibre; long- 
range military and industrial research programs; and an 
ideal family environment in pleasant Fairfax County in 
northern Virginia . . . these are just some of the many 
benefits you'll find as a member of the Melpar staff. 


Keep your eye on a career with Melpar, leader in 
electronic research and development. 


* Network Theory 

* Systems Evaluation 

* Automation 

* Microwave Technique 
* UHF, VHF or SHF 


Receivers 

* Analog Computers 

* Digital Computers 

* Magnetic Tape 
Handling Equipment 

* Radar & Countermeasures 

* Packaging Electronic 
Equipment 

* Pulse Circuitry 

* Microwave Filters 

* Flight Simulators 

* Servomechanisms 

* Subminiaturization 

* Electro-Mechanical 
Design 

* Quality Control & 
Test Engineers 


For personal interview send resume to 
Technical Personnel Representative, 


(M) melpar, inc. 


Subsidiery of Westinghouse Air Brake Co 


3000 Artington Bivd., Dept. E-21, Falis Church, Virginia or |i Galen St., Watertown, Mass. 


EMPLOYMENT OPPORTUNITIES 


Se 


Kokomo, Indiana 


ELECTRONIC DESIGN ENGINEERS 
capable of 
ASSUMING RESPONSIBILITY 


To perform basic design and direct 
experimental laboratory work in 
the development of new equipment 


The desire and ability to progress 
with an expanding engineering 
and production organization will 
yield ample opportunity for ad 
vancement. 


The position affords excellent 
working conditions, modern equip- 
ment, and usual fringe benefits 


Salary will be commensurate with 
background and ability. 


BELL SOUND SYSTEMS 
Electronics Division of 


THOMPSON PRODUCTS, Inc. 


555 Marion Road, Columbus, Ohio 


ELECTRONIC ENGINEERS 


For responsible positions in small, 
expanding advanced development 
laboratory. Excellent opportunity 
for advancement. Experience in the 
following fields is especially im- 
portant: 


Television (Flying-spot Scanners) 
Pulse Circuitry 

Digital Coding Systems 

Radar Tracking Equipment 
Electro-mechanical Equipment 


Please submit resume, including sal- 
ary required. 


P-7305, Electronics 
330 W. 42nd St., New York 36, N. ¥ 





ELECTRONICS 


ENGINEER 
AIRCRAFT 
CONTROL SYSTEMS 


Permanent position available with 
established Connecticut manufac- 
turer for experienced man with 
initiative and ability to assume re- 
sponsiblities in development, de- 
sign and application. This is a key 
position in an expanding opera- 
tion. Send adequate resume. All 
replies confidential. 


P-7278, Electronics 
$30 W. 42nd St., New York 36, N. Y 
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Bp 

te 
During WESCON SHOW employment 
interviews will be arranged of | 
your convenience. Please sonnet 
Litton. Industries’ suite, 
Sir Francis Drake Hotel, San Prenciece, 
or addréss inquiries to E. Kelly, 
Personnel Dep't., 336 North Foothill 
Road; Beverly Hills, Colfernia. 


Electronics Engineer 





(MAGNETIC AMPLIFIER 


ehts with re aa te acation 


n, sdweneed education, et 


pen 


Please send resume to 


Professional Staff Appointments 


e * 
e . 
. © 
* 
° EXPERIENCE) : 
. a 
$ THE APPLIED PHYSICS LAB- ° 
¢ ORATORY OF THE JOHNS e 
e HOPKINS UNIVERSITY has § 
$ open a Senior-Staff position in : 
; the theory and design of mag- e 
@e net amplifiers and related de- - 
; vices for guided-missile controls. . 
. \pplicants should have five years’ e 
e electronic circuit experience, In- . 
. cluding one or more years in the > 
* gnetic- » fe 
$ magnetic-amplifier field. ° 
° 
e@ THE LABORATORY OFFERS Az 
; ative protessior ~ atmosphere, pro * 
@ gressive wage policy, and excellent : 
e . 
e * 
° e 
° e 
e . 
° » 
° . 
° ° 
e . 





THE JOHNS HOPKINS UNIVERSITY 
APPLIED PHYSICS LABORATORY 


8621 Georgia Avenue 
Silver Spring, Maryland 






. se 
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EMPLOYMENT OPPORTUNITIES 


one 


Your Creative Contribution 
Makes Your Future at 


LITTON INDUSTRIES 


A future of exceptional opportunity developed in an environ- 
ment of professional challenge, personal responsibility and 
individual recognition. 


Wh 


Complete lab and test facilities speed your progress. 


RESEARCH PHYSICIST Systems, Microwave & 
Seeeei yer echniques. 


SENIOR ELECTRONICS ENGINEERS: Microwave Systems, Circuit 
Design, Production Design, Packaging, & Qualification of 
Military Electronic Equipment, 






MECHANICAL DESIGNER: Precision Mechanisms, Instruments 
& Transducers. 


LABORATORY ASS! ith high vacuum technique ex- 
per : 


Hour booth at the WESCON SHOW . 


336 NORTH FOOTHILL ROAD, BEVERLY HILLS, CALIFORNIA 


e e efor those 


Ta ITE qualify 


Dee TEATS 


ENGINEERS 
@ HEAVY BACKLOGS 


@ SOUND FINANCING 
@® TOP BENEFITS 





bela t AY 


Understanding 
@ MANAGEMENT BY ENGINEERS 


@ EDUCATIONAL AID 
@ MINIMIZED RED-TAPE 


Giri h ae tts 
@ VARIED SPECIALIZATION 
@ FLEXIBLE ORGANIZATION 
@ VERSATILE PERSONNEL 
8. F. LANDER 
Electronic Engineering Company 
of California 
186 COGTH ALTARASS Stetet 


COS AGELESS +57 + Cativenara 
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EMPLOYMENT OPPORTUNITIES 











PERMANENT ASSIGNMENTS 


. © 
WA and ‘i |= |B) - IN THE FIELD OF 
Electronic and MILITARY 


Vechanical Engineers 


Bendix-Pacific 


systems 


WEAPONS ss 
engineers 


SYSTEMS 


Missiles Reliability Studies 
Fire Control Radar 
Sonar 
Underwater Ordnance 


REAL CAREER OPPORTUNITIES 


You'll enjoy the advantages of a small com 
pany atmosphere in the Silver Spring Labo 
ratory ... along with the stability of being 
part of the rapidly growing Vitro Corporation 
of America with 5 diversified operations 
throughout the United States 











applied 
physicists 


® Suburban Location in residential commu 
nity adjacent to Washington, D. C 


® Plentiful housing modern apartments, 
houses to rent or buy 


® Advanced courses available at 4 major 
universities 


© Cultural advantages of the nation’s capitol 
Vitro has similar opportunities also avail 


able at West Orange, N. J. laboratory and 
Eglin Air Force Base, Florida. 


Write to Personnel Manager 


VITRO LABORATORIES 





962 WAYNE AVE. SILVER SPRING, MD. Vitra 
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Admiral Corporation 394 | Johns Hopkins University, Applied Phy 
Allen Organ Co., Inc 404 | ics Lab 411, 413 
C ig. C 
ae — 398 Link Aviation, In« 40 
Avion Division of ACF Industries Inc 410 | Littleton Industries Inc 413 
— , ; Los Alamos Scientific Lab 407 
Barry Controls Inc 406 | Melp Bas 412 
Bell Sound Systems 412 yer 
Bendix Aviation Corp | National Cash Register ¢ 409 
Pacific Division 414 | National Co., Ine 396 
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Sikorsky Aircraft 4) 
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- 7 —, En pacoreag Employment Mer. Farnsworth Electronics Co 1 T ace A br Ir “s “i 408 
acitic Division endix Aviation Corp . » ri ~. 
fe al Telecommunication Lab 409 t t s r 4 
11608 Sherman Way, North Hollywood, Calif Federa elecommunication s Tra ron Elect: Sales ( 
General Electric Co Syracuse, N Y University f Michigar 39¢ 
Please send information ‘ 
394, 408, 41 . b 
| am @ graduate engineer with degree General Motors Corp Vitro Cory 414 
| am not o gradvate engineer but have AC Spark Plug Division 40¢ W esting! e Ele ¢ i 
years experience Delco Radio Division 412 Fimira. N. ¥ 400 
General Precision Lab Inc 408 
Name Hodgson Cx R. W 392 This index is published as a convenience to 
Hoffman Laboratories Inc 392 | the readers. Care is taken to make it accurate 
Address - ee P “| but CLASSIFIED assumes no responsibility for 
Instruments for Industry, In« 406 errors or omissions 


City Zone._ State 
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EMPLOYMENT OPPORTUNITIES 





SALES ENGINEER 


Well established (since 1934) small 


are you 
manufacturer of precision elec- i 
tronic instruments requires a Sales a practical 


Engineer. We are located in a electronics 















General 
Electric's 


Heavy Military 


ee rural neers 3 Electronics 
and our business is primarily com- ee 

mercial. Our personnel policies are engineer . Equipment 
modern and forward looking. interested in Department 


You will need a degree in EE and 

3 to 5 years of engineering experi- travel ? 

ence with electronic equipment or 

equivalent. Sales experience would 
s be helpful but is not required. 


has openings 
g£ 


in 


Here is a division-wide ft ei n 
ie ‘ opportunity for travel in the U.S or 

Your work will include home office or overseas with liberal bonus 9 

and field duties; demonstration of and expense allowances, and ti 
¢ our instruments, customer techni- peslalinn’ wainiate sere or Domestic 

. . and expandin 1e or 

cal assistance, and evaluation of hove chationsinen heh: tthe 

customer needs. You will be paid installation of equipment and Field 

a salary commensurate with your technical support after . ‘* 

eas installation, up-to-date 
ability. notice of electronic advances Engineering 


and regular contact with 


Please forward complete resume to top engineers and specialist 
through staff headquarters 


Aided by General Electric's 
BOONTON RADIO CORPORATION Aided by General Bet 


promotion-from-within 


BOONTON, NEW JERSEY asiee acta cae a 


§ Send resume to: Mr. S. E. MeCann 
as far as your abilitie Supervisor Recruiting and Training 
permit while enjoying 


Geimwatem, GENERAL Q@ ELECTRIC 
REPRESENTATIVES WANTED tie 


Manufacturer of electronic test equipment engineering degree 
for milita and commercial applications F 
needs technically qualified representa- 
tives. Write giving qualifications, lines 
handled, territory covered. 

RW-2178, Electronics 
1111 Wilshire Bivd., Los Angeles 17, Calif 


Electronics Park Syracuse, N. Y. 


radar background, 
U.S. citizenship 


CAPACITOR ENGINEER 
SALESMAN Sd ee 
WANTED BERKSHIRE TRANSFORMER CORP. 


>.7304, Electronic 15 South Ave New Milford, Conn. 
‘ N.Y Eigin 4-5566 


SALES ENGINEERS 
WANTED 


Excellent opportunities for several 
engineers with well established 
East Coast instrument manu- 
facturer now expanding its line 
of aviation products which 
includes electronic and electro 
mechanical components for jet 
engines and guided missiles. 


SEMICONDUCTOR DEVELOPMENT 


DEVICE ENGINEERS | 
PRODUCTION ENGINEERS . 
APPLICATION ENGINEERS 
SALES ENGINEERS 


Responsible positions are now available with one of the leading and fastest 
growing semiconductor manufacturers. These are outstanding opportunities for 
Physicists and Engineers in research, development, or production of advanced 
gernianium and silicon diodes and transistors. Experience in semiconductors or 
other components such as tubes or capacitors is desirable. Replies held in strict 
confidence. Send resume or call 


Electrical engineering back 
ground essential. Must have 

, established contacts with 
the aircraft industry 
Openings in Los Angeles, Dallas, 
and East Coast areas 


Generous company paid benefits 
i include hospitalization, 

pension, insurance, and 

vacation plans 


P-7255 Electronics 
330 W 42 St New York 36, N y 


Trangitron electronic corporation 


407 MAIN STREET, MELROSE, MASS MElrose 4-9600 





ELECTRONICS — September, 1955 415 


SEARCHLIGHT SECTION 








asso SEARCHLIGHT SECTION povensinc 





BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
UNDISPLAYED RATE; DISPLAYED RATE: 

$2.10 a line, minimum 3 lines. To figure advance payment count 5 The advertising rote is $18.50 per inch for all advertising appearing on 
average words as a line other than a contract basis. Contract rates quoted on request. 
PROPOSALS, $2.10 a line an insertion AN ADVERTISING INCH is measured % inch vertically on one column, 3 
BOX NUMBERS count as one line additional in undisplayed ads columns—30 inches—to a page 
DISCOUNT of 10% if full payment is made in advance for four con- EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
secutive insertions of undisplayed ads (not including proposals) Displayed Style 


Send NEW ADVERTISEMENTS fo N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y. for October issue closing September 1 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, and poten 
tiometers or other names designed to describe such products. 
























METERS: BLOWERS: 


12/24 VOC—AC CAST ALU 

WESTON AC AMMETER ’ f(pt LOG AG Cher ALU: 
(Pietured) In portable leather case ‘ ; at left)—100 CFM; 8” intake 
with Test Leads, 2%”, 0-15 AC and ; 2” outlet, Shunt Motor 4”x2”; 
8-3 AC Beale $5.95 2000 RPM @ 24 VDC. .$5.95 


. 0 CFS 
DC AMMETER HOYT: B68 VOC ONOLE—100 CEM 

In portable metal case, with Test Leads, 4%", Fan . wate : 10 C 
aitrored Heale-—0-16 ADC 6 ca ™ 6 VDC FLANGE—150 « PM. 
0-3 AF AMMETER 18-128-2%" Rd. Flush Mig No, 6150 . 5 
Calibrated F/Non Mag Vanel, P/O HC-238 Trans 0 CFM—Min—No. 2420 $7.95 


mitter NEW: $2.95 >Actured 
- rye w/The rmocouple 18-89; 2%" Rad He eae PM BLOWER ep 5 


“ eke All Famous Name 
SSE Brand Radio and 
TV Receiving : 
Tubes, Transmit- 


i U i} E S Spatial ay , e 
Tubes 


You get immediate delivery on these high 
quality, low priced tubes taken from one 
of the most extensive selection of tubes 
available. Order now! 


We handle such brands as: Hallicrafters, 
National Union, Zenith, Admiral, Stewart 
Warner, Raytheon, RCA, Philco, Sylvania, 
Crosley, G.E., Motorola, Testron. 


SPECIALS: Transmitting Tubes 


Te 





0-16 AC-DC—2%" Kd.; 18-122 4.95 nO RP “eRBP 
0.500 Milliamp OC 214" Ka.: 18.92 4.95 re Be ree erate 
0-250 MA DC--3” Ba. Dedur 3.96 Blower #2, overall size: 3-%” 
0-1 MA OC-—Bimpson; 3-%" Rd $3.96 x 4-%". Price ts 4s 
0-2 MA DC-—Westinghouse; 8-%" Kad $2.95 Same as above, 12 VDC opera 
tion: Price . . ts 95 
116 V. 400 CYCLE—10 CFM-—Eastern Air Devices 
MOTORS: Motor J31A—-7200 RPM 1/100 a R #2 BT os 
“yy 2.1r 4110 5.9 
24 VOC REVERSIBLE MOTOR — 3.7 RPM, 40 Ib Assy, Overall Glas: 6-"6" 3 8-16". Bo. SD) 
Torque, Motor size: 5 4" x 4-1/82" x | 5/16", 10 CFM BLOWER (Pictured 
Shaft size: 21/32” x 6/16". Also operates 24 VAC, at left)——-28 VDC-—.6 A; 5000 
Phileo No. 441-1008 5.96 RPM. Pioneer Motor 88-234 
27.5 voc 6000 KIM. 1.6 oz, in Shaft size: 1%” x Aluminum Blower Hous! ng 
Motor wise; 24%" x 1%” No, 6060-267 $4.95 Overall Size: 4-% « 
0) OLT 60 CYCLE--60 KRIPM Synchronous Cramer Price 
vor #1147, Shaft size: 1” x %" $1.95 


110 Voc 1/70 iP., 1550 RPM, Motor size: 4” x 2%”, 115 V. 60 CYCLE BLOWERS: 


« RUA side: 1” x 8/10". Redmond #157 $4.98 115-VAG 60 cycle SINGLE TYPE—100 CFM; 2-%" 5654 $1.00 3628 $2.00 
» 1/20 HP., 4000 RPM. Motor size: 5” x 3” i k 2” outlet. Complete size: 6” x 6° 
Oni wie hp x %*. Redmond #E-50 $4.95 ~ oy 1c9 o, m ae - Mt; $8.95 5725 $2.24 2C46 $6.00 
» 1/30 TP., 4500 KPM. Motor size: 3” x 2%” 115 VAC 60 cycle DUAL TYPE-—100 CF 4” intake 

Shaft size: 1” x 8/16”, Deleo #5047520 $4.95 2” Dis. Bach Bide. Complete size: 8” x 6” 13. 95 2021 81 6AS6 $1.75 
27 VDC 1/10 HIP’., 8600 RPM. Shaft size: %" x \%” No. 10880 $ 

Motor size: 4"x4-%4", Air Assoc, No. EE-163 se 96 115 VAC 60 cycle COMPACT TYPE- 108 CFM; Mo 6080 $2.00 HF200 $6.00 
60 VDC 1/50 HP., 8000 RPM, Shaft size: %” x &% 


tor built inside squirrel cage; 4-%" intake; 3%" x 3” 
Motor size: 0” x 3°. GB. #5-PN38HA10 sé 95 Dis, ¢ 


‘omplete size: 4-%" Wx. %” Hx 
26.5 VDC 1/85 HP., 2200 RVM, Shaft size: 1%” &- 4" D IN 20067 $14. 95 
x 4” Motor size: 4%" x 8%" Electrolux 115 VAC 60 cycle FLANGE TYP E Oe CFM; 3-%" 
#10876 ~», $5.95 intake; 2-%" Dis. Complete size: 7-%” 13.95 
27 VOC GEAR HEAD MOTOR 060 KM; ‘1/15 HP W x 7-%” ft x 6-%” D-—No. 1C80T, $ . 
1 16 A Bize: 6” x 3”. Bhaft 4%" x %”. Air Assoc, 115 VAC 60 cycle FLANGE TWIN-—275 CFM; 4-%" 


# 2F120M) Price; $7.95 intake; 3-%" x 3” Dis. Complete size: 11-%" W x 
27.5 VDC GEAR HEAD MOTOR—824-1 Ratio: 4050 8-%" H «x 8-1/16" D 


KVM; Hight Angle Drive Motor, Bize: 6” x 3-4". No, 20069 26 $21.95 
Shaft; 6/16" x %”. Bodine Type ah 115 VAG 60 Gycle BLOWER—200 CFM; 4” intake 


Irice 95 3” x 5” outlet. Overall size: 8” x 7” x 6”. Bodine 
24 Vv. GENEVA LOC ACTUATOR MOTOR AS88’ v Motor NBSI-38 Removed from New 14 95 
1/25 UP 15000 KPM, w/Gear Head & Limit Equipment, #BOD.200 : $ . 
Switches, Motor Size: 56-%" x 3-%"; Angle Drive 115—VAC 60 Cycle BLOWER—100 CM; 8-%* In 
Shaft: 4" x 4%”. Bendix #LM 106824 Price: $7.95 take: 2” outlet; Rd. Flange with Flap Director 
27 VDC MOTOR..-1.5 A.; 1/50 HP.; 8000 RPM Shunt Overall size with bracket; 8” L x 6-%"” Wxi7" 

Motor; Motor Size: 8” x 2-%", Shaft: 6/16" x 4’ Removed from New Equipment. Dieh) 
Oster #D8-1 or WEVS-5876 Price; $205 Motor FB-2106-6 No. FDBL-2106 $6.95 
27.6 VOC MOTOR—1/100 HP; 7000 RPM: Motor Same as above, but with 12” Curved Di 
ee : ” x 1-%"; Shaft: 4” x %" L. Oster #C2BP rector, No, CDBL-2106 $7.95 
A "rive $2.95 TL AAs A meen oan 
27.5 PERMANENT MAGNET ALNICO FIELD MO. INVERTERS & GENERATORS: 
TOR—.02 Amp.; 10000 RPM; Size: 1” x 1-%" x 2” PU-7/AP.—Input 28 VDC 160 A; output 115 Volt 
Shaft: 4%" x %", Deleo #5068571 Price: $7.95 21.6 A. 400 cycle, 2500 VA $89.50 
115 Volt 60 cycle GEARED HEAD MOTOR..24 pM PE-218—Input 28 VDC 100 A; output 115 V. 400 
1/100 1. Right Angle Drive—ize: 7 MY x 4 x cycle 1 Phase, 1500 VA USED: $14.95 
4”, Bhaft Size; 3/16” x \%" NEW: $9.95 NEW: $39.95 
24 voc GEARED HEAD MOTOR~-Ileavy Duty, & PE-115 or PE-206-Input 28 VDC 386A output 80 
on Pp, 2 4 ib. Torque, 100/200 RIM, Shaft Size Volt 800 eyele 7.2 Amp Like Ne $5.95 
6 Right Angle Drive $8.95 TYPE 800-1-D—input 28 Volt 62 A; out put 115 
15 VAC 60 Cycle INDUCTION MOTOR-1.9 RIM Volt 7 Amp, 1 Phase 500 cycle NEW: $24.95 
5 Torque oz, in.; 9 Watte—with variable Multi PE-109D0-—Input 13.5 VDC 20 A.; output 115 Volt 
Diese Coder Wheel & Micro Switch, mounted on 400 cycle, | Phase 1.53 Amp $59.50 
bracket aas'y Holtzer Cabot Motor, Type RWC SD2INJ3A—27 VDC input; 115 Volt 400 eycle out 
2505 $9.95 put; | Phase 485 VA $39.50 


00 wee 0) CURRY, eerie 


AN/APR-4 LABORATORY RECEIVERS 


Complete with all five Tuning Units, covering the range 38 to 
4,000 Mc; wideband discone and other antennas, wavetraps 
mobile accessories, 100 page technical manual, etc Versatile 
accurate, compact—-the aristocrat of lab receivers in this range 
Write for data sheet and quotations 


This is just a partial list of types avail- 
able. Phone or mail your order. Send for 
our complete tube listing. 


eon DISTRIBUTORS COMPAINY 


40 Spring Street . Patersor 


‘ fi 


MUIberry 4-4010 





Bhedade TESTING LABORATORY 


JUR TRANSMITTING RECEIVING AN 
PECIAL-PURPOSE TUBES TO 


Meet ee a 


CAB CERTIFICATES SUPPLIED 


BARRY ELECTRONICS CORP. 


BROADWAY N ¥ 12.N Y¥ WAtIe 


Component Bargains! 


LARGE QUANTITY 


IBPi—RCA, Sylvania, individ. Box 
616—6AQ5, Unbranded but Guaranteed 
3A5—RCA Jan Boxed 
5844 Tubes 
RESISTORS 2 WATT 5% AB, 24K, 560 ohms, 
10¢ Each—Min. Order 100 of Each 
eee ~ ——— 
CARBON “yy WwW $10 per M Min. Order 
RESISTORS | W 20 per M. 100 of 
2Ww 10 per M Each 
“eins i aceeaias netunant 
CONDENSERS io MFO 150 V 10¢ EA 
600 V 15.00 M 










CONTROLS- & tmeg w/switeh 28e 
wos eo . - 
CERAMIC CONDENSERS Tubular, All Sizes 
$25 per M. Min order 100 
90° YOKE UNWIRED B5e¢ 
vansitionssennicniiiien ateniahaes h 
220 Shielded Wire—Solid $7.50 per 
1000 ft. 2,000 ft. Spools 


And Many Other Items 


We Also Purchase Your Surplus Inventory 


BELVISION, INC 


254 Greenwich St.,N. Y¥.7,N.Y. BA 7-6063 










We hove a large variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and labo 
ratory electronics of all kinds Quality standards maintained 






NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual 
$575.00; T-47A/ART-13 Transmitters, $450.00; H-P, Boonton 
G-R, Measurements, many others in stock 


ENGINEERING ASSOCIATES 


434 PATTERSON ROAD 











DAYTON 9, OHIO 
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COMMUNICATIONS EQUIPMENT CO 
AUDIO TRANSFORMERS 3 CM. TEST SETS Raa Tele 






















































LVM-ti. Mult ate er. Rated watts TS 12/AP. For standing wave measurement of plumb 
Ww match i A. ing, TR/ATR boxes, crystal mixers, antennas, ete —— ow 
ance 0 1¢ 1/71 $32 50 ae Se The TS 12 consists of two basic units: Unit | is a 4-008: 98 BV. 1.5 usec. Type “E" Network Oe 
G-5603* Mike-to-Gr . Pri th 10 ¢ high gain stable amplifier followed by a 3-inch meter a 7% » ees L . 
IM oO 2 ()¢ tesponse “— modb a which reads SWR directly. UNIT 2 consists of wave- ose-t gue-a7e, 1.8 KV ot a i mi arcane, > 
4 ~ 69¢ guide accessories, including a slotted line, probes 7.5€4-16- ‘60, are mpec KY E Cire vuit, 4 sections 16 
G-5604" Plate-to-Line 20,000 w (with 82 MA. DC) to dummy load, adapters, etc. Either bolometer or § «i 60 PPS, 67 ohms impedas $15.00 
600 ob Resp. 250 ps, + 2db, 15 mw crystal input may be used. Both units are portable SE5-3200-67P, TEKV. “Ee Clreult, 8 imicrosee. 200 
Level _ 55¢ self contained. Operates from 115 v. 60-800 cps. New" ‘ PPS ; ~6/ A 7 *. - lroult, § ! +1280 
W-15-21: Hybrid: Input Tra z 00 w 0 ohm TS 13/AP. Signal source 9305-9445 me, 50 microwatts 4 16 10KV 22 A aT: PPS. 50 ohms tmp... $27.50 
Trans. £2 b 25 hm $1.19 Comes with a wavemeter, thermistor-bridge power H 615 10KV. 0 as ome ? 0 PPS 50 et imp $27.50 
W-i5-4i: H 1 Output. Trans. ¢ 0 om meter, and calibrated attenuator. Oscitiator is a kly Raneas CHARGING CHOKE: 115-150 Ht @02A. 89 
Trans. #2: 400/13.4 t Pla $1.15 stron type 723/a-b which may be internally (self 40H @ .O8A "a1 KV Tet —_ . ‘$37 50 
@ SPECIAL: Se Transformer Input Trans, W synch) or externally pulsed. Controls are provided for GE an j 240.50 Per E CK 1 Microsee, Pulse 
41 and Output Trans. W-15-2 Above) . $1.97 FM operation, variable pulse delay, pulse width and . a ski) PPS a OuMS tn sedance 7 $69.50 
KS 9496: Output, 9000 ohms P-P » 9 mm V.C. 250 phasing. Operates from 115 v, 60-800 eps. New" KS96 3 CHARGING CHOKE “y H @ 75 MA. $80 Ohms 
“a 100— to 10,000 eps = Idb $8.95 *Send for pricing and delivery schedules DCR 2000 Vac Tent vandneay $14.95 
Onde ch” naps. T-P SV6 (8000 ohms) to PP G.E. GES-5-2000, 50 PIT; 6KV., “E* Cireult 0.5 _useo 
‘ ‘ 5 i 10 tts 1000-10,000 , 7 ) ohms /2 etior aaa 7 
= db $2.48 itd cha eh PY a te a000 PPE/GO ceune/S eomiene — 
es -IAL: Matched Transformers KS 9449 and KS 
1496 (Above . 469 os a Sem. Horn. |* h twist and 180 deg. bend 
7 ee pnterstege 10,000 ohm pp plates to 80,000 up aval h i a nd wan is $22.80 PULSE MODULATORS 
rids. For 614 Speech Amplifier $1.35 troad 1 Contea 10-3300 ype 
AT 199: ) N Feec 8 
Resageen; tebit ke been die ome) ofnam cs a. AS , APR 000-8200 m =" MIT. MOD. 3 HARD TUBE PULSER: Output Pulse 
AT 037: Mike to yrid: 75 ohms to 125,000 ohms... $.65 supported witt * Cont $14.50 Power 164 Kw (13 KY at } Amp.) Duty ~ oot ae 
F : 74.600 che Pri: 20,000/16,000 ohms P-P. Or 5,000 | ASI4A/AP, 10 OM a. — comprere Te oa as ’ one tn sabe oa. " nee: TTB, 4 89-1 
y ohms. Sec: 500/16/7.5/5/3.75/1.25 ohms, Sil- ength N”’ conmnes as. 1-98 ; Cane 
cor, hi-fi eee ene 278 AS46A APG 4) Antenna, 5 element array, .$22.50 2's, 1-'73. New Less Cover oi 
AT SUB Subouncer, Multimateh, 200 ohms to 15 K 30” Parabolic Ref! Spun Aluminum dish $4.85 | ASO ‘Modulator. Units, mfd. by Sperry, Hard tune 
ohm C.T. and 100 K ohm Grids $.69 AN/APA-12—Se Sean adaptor for APS-2 radar pope Ss ore Pk ve ° of 144 kw. Similar to Mod 3 
Fy AT501 HI-FI Spec , : omplete t 37.50 un rand new, less tubes 4 
12/50/200 - fetes ae a ee <3 40 AT.68/UP a Horn « pe N. feed for = er Airborne RF head, model AIA, delivers, 50 Kw pees 
¢ ATi52 HI-Fi Driver Pri 10,000 ohms Sec 40.000 easurement N $7.45 output at — rn . k., 001 duty. Compile ee ie 
ohms PP Grids 50-15 KC/It db $1.49 AN-154 ertical dit ne against @ rectangu pulser unit and all tubes . 
AvTets Catone to H. 8. or line PRI: 14,200 ohms SEC ar mesh apt : 40-200 od hi png 
000/600 ohms $i.10 switch (1 and 5 able slatted crate, Ex 
ateas Tromese.‘iageii’ Wilks "(2-0 ‘shenis "Weald |. Genes vena $27.05 PULSE TRANSFORMERS 
(250,000 ohms) $0.69 LP.-2 A ford loop, f é I fe-path transmitters 
AT415 Plate (18,000 ohms C.T.) to line (125 ohms Mn 6 $32.50 > > j USF 
175 w.—500-600 CY $1.95 ia” PARABOLIC DISHES, spun aluminur Foous af RAYTHEON WX 4208E J rimary 4KV ’ c. 
AT858 Plate (10,000 ohms C.T to line (125 ohms) I he $4.95 SEC: 14K V-16 AMP DUTY RATIO: 001 400 CYCLE 
(125130 ohms) HI-Fi—50 W $6.95 vi. TRANS. “Tht n T-IN" prrenerys 33 ° 
AT-694 HI-Fi Output: 3 Watts, 8500 Ohms P-P to V.C | POWER TRANSFORMERS | WECO: D-168247 F fodulator of SCR 720 
(15 Oh 15-15KC , {P37 (West’h’se). Pri: 50 3 TAOV, Bee. 15 KV/1000 
AT4-1 Mike 156 chase Cashes) to Line 600 chin ies aA ne Be MAS hms .001 Dut Bifllar '/2.54 $32.50 
ohm $1.19 COMBINATION— /60~ GE #K.~2449A 
ag Fe Line (600 ohms) to V.C. (6 ohms) 17 ¢.» CT-127 900V/25MA PK. 5V/2A, 2V/7.5A 2.79 Primary: 0 33 KV 50 ohms Imp. 
AT-631:' Mikecor.Line (360 of 51:19 | CT-906 350-0-350V/120MA, SVCT/3A, 2.5VCT/ ™ Secondary: 28 KV. 450 ohms ; 
> (2 ohms) To Single or P-P 12.5A, 2.5VCT ‘3.5A 4. Pulse length 1 usec @ 625/120 
nn $0.59 | CT-965 78V/0.6A. 6.3V/2A 1.95} PPS, PK Power Out: 1.740 KW 
CT-004 350-0-350V/90MA, SVCT/3A, 2.5VCT Hifilar: 1.5 amps (as shown) $62.50 - 
12.5A 4.60 GE 2K-2748-A, 0.5 useo @ 2000 Pps. Pk. Pwr. out ts 
7 CT-002 350-0350V ‘SOMA, SVCT/2A, 2.5VCT/7.5A_ 3.65 > KW impedance 40:100 ohm output. Pri its 2.3 
FT ’ ye 7000V /.018V, 2.5V 5A/17.800 V. Test! 22.50) KV Pk. Sec te 11.5 KV Pk. Bifilar rated at 1.8 
450-0450V @ 200MA, 10V/1.5A, 2.5, 3.5A, Amp, Fitted with magnetron well $24.50 
ROTARY JOINT APS-6) Sperry PT 5V/3A 4.35 0 K.7 Primary 2.8 KV, 50 ohms % Secondary 
80 deg. rotation, choke 350VCT .026A SV/3A 2.75 14/72.4 KV 102 hms Z Pulse Length ,on/10 
hoke Has **Bullt-tr dD S85VCT .086A 5V/3A, 6.3V/6A 4.25 usec @ 600/600 PPS. I'k. Power 200/150 KW. Bifilar 
Coupler. 20 DB., with '‘N” Takeoff 4200V/.001A, 2.5V/2A, 6.3VCT/.6A 5.35 amp. Mee “built-in”? mamnetron well $32.50 
$22.50 K-2461-A, Primary 1/2.6 KV—50 ohma (line). See 
hg el gy Oe My PLATE—115V/60~INPUT ndary ‘14/11.5 KV—1000 ohms % Pulse Length | 
imin ; cr For ‘ ‘ ( ano ps \ owe nn /1%0 
APS_¢ ; $4.95 400VCT /4.0 AMPS For RA43 ' 17.50 eS, ere Lee Sue) ie ee 
3 CM. DIPOLE and Feed Assemb 125V/45MA (For Preamp) TT Kg 15 ~45—Dulse Inversion: PRI: 5 RV PK. Pulse Nega 
aw te unek-cntm nave dah.) i 210-0-210V at 2.12 Amp. 9.45 iy rh ly oe et he Moe 
nehes lone $5.00 3140 /1570V. 236KVA er 0 Sn , : usec. anc 16.50 
FLEX! c 9 in, er-t ‘ 22-000V ‘234 MA., 5. v ’ . ; . 
3 EXIOLE beGTION 5? Le for APS.15 $14.50 TS00V/.06A. Half Wave a ae ee ee $3°50 
MITRED ELBOW, Cast alur 14” x % WG. | BT 913 2500V/12 MA H’SLD 4.95 F OUTAH X-ISIT-1: Dual Transformer, 2 Wdes ~~ 
W.E. Flanges. “‘E’’ Plane $3.50 PT 12A 280VCT ‘1.24 3.95 ¢ i “Tht ’ oo . ’. Mi duet cs oh 
3 CM ANTENNA ASSEMBLY es 17” paraboloid | @T-38-2 37.5/40V AT 750 MA 2.15 Con 1 Ratio per see 13 MIT inductance 30 eons 
dist perating fr 2 1 t Beam pattern: 5 UTAH X-I50T-1: Two sections, 3 Wa , ection 
jeg. in both Azimuth and ation, Sector Sean FILAMENT—115V/60~INPUT 1:17) Ratio, 8 MH 6 ohms DCR per Wie... 98.04 
160 deg. at 35 scans per minute, Elevation Scan: 9 ey.ss7 4V/16A. 2.5V/2.75A 2.95 | 68G711: Ratio: 4:1 I'ri: 200V, Sec. OSV, 1.0 usee Pulse 
or F Ges. Tilt: Over os Ot $35.00 | FT-101 6V/.25A 79 2 2000 PPS, 0.016 KVA $4.50 
Cross-Gulde Directional Coupler. 1'G-40 output flange, I @y.924 §.28A/21A. 257.78V/6.5A 14.95 | TRI049 Ratio 21 Pri, 220 MH, 50 Ohms, seo. 0.75 H 
en ee eo ee 1) Deg. “Er Plane bend 9 Fy.824 2x26V/2.5A, 16V/1A, 1.2V/TA, 6.4V/10A DCR 100 Ohmea $6.75 
at one end, and d with Std. UG 39/UG 40 6.4V/2A 8.95 | K-904695-501: Ratio 1:1, Pri. Imp, 40 Ohm. See, Imp 
flanges. Coupling figure: 20 db Nomina $22.50 | gY-463 6.3VCT/1A, SVCT/3A, SVCT/3A 6.49 ‘0 Ohms, Passes pulse 0.6 useo with 0.05 useo 
RGes/Y Wavequice is neths, fitted with UG 39 9 gy.s5-2 7.2V/21.5A, 6.5V/6.85A. 5V/6A. 5V/3A.. 8.95 rise $8.95 
Saline loins cuunlien oteee per length $5.00 | pY.38A 6.3V/2.5A. '2x2.5V/7A SKV Test 2.79 | RAYTHEON, UX-7350, WX-780T $5. on 
oe 4! wpe Gthes with wi sg FT-650 2.5/10A-3KV TEST 1.0-CAP 7.50 
mountin th UG lar eac ¥ 
Bulkhead Feed-thru Assembly $15.00 7V-625 2.5VCT/18A, 10KV TEST One 
Pressure Gauge Section wit! b. gauge $10.00 
Directional Coupler. ('G-40/1! Take T 20db $17.50 400 ™ 4 TRANSFORMERS 
MAGNET AND STABILIZER CAVITY For 241 Mag MOTORS 
netron $24.50 
by core elbows. ‘'} ; H ! tiv . $8.50 INPUT ouTPuT (All Primartes 115V. 400 Cyctes) 
pAarrer. ws uG 8 pie TYPE VOLTS AMPS VOLTS AMPS Price | KS13101 6.3V/15A, 6.3V/0.9A, 6.3V/04A, 
TS 12, 78-13, Ete. . , , 57.50 7 BpaARs3 14 375 159 «= $6.50 6.9V/0.2A 3.85 
ADAPTER. UG. ' to special HTT 35 x -059 19 3.8 405 095 4.35 | KS19104 «= 1450 VCT/0.283A, 1050VCT/0.217A.. 7.50 
Fla rs-4 $2.50 ea. F pOSx-15 14 2.8 220 08 8.95 | KS9615 6.3V/4A, 3V/1A 1.57 
> swR M ited 
TS-12 SWR Measurin , accessory amy DM33A 28 7 540 250 3.95 | KS9718 6.3V/4A. P/O R-55/ARQ-9 1.35 
er, & M.¢ ‘e 425 | 23350 27 1.75 285 075 3.95 | KS9608 1233 /.35MA, 1140VCT/.07A 5.79 
8-19 a 6S2 94 275 110 6.95 362-7102 6.91V/25A 1.45 
. 500 -050 M.7472426 §1450V/1.0MA, 2.5V/.75A, 64V/2.9A 
DA-ta* 28 10 300 260 3.95 5V/2A, 6.5V/.3A, P/O 1D-T9/APG-13 4.95 
150 010 5 .7939 640VCT @ I80MA, 6.3V/.9A, 6.3VEA 
. We AMPLIFIER STRIPS | us 5. 5V/6A 5.49 
PE 73CM 28 19 1000 -350 12.50 702774 9800 (8600 () 32MA 8.95 
Model 15 Me Bandwidth 2.5 BD 60: “4 2.8 220 o8 8.95 KS95a4 5000V7/90MA, SV /10A 22.50 
M ' f e;° ¢ tage rf DAG-33A 18 3.2 450 06 2.50 KS9607 TUVCT.AT7TA, 1710VET/ATIA 6.79 
Ha ‘ Vid Detector BDAR 93 28 3.25 375 so 6.95 352-7273 700VCT 350MA. 6.1V/0.9A, 6.3V 
I I pedance ene ! Less filter Replacement tor PE 94 275A. 6.3V/.08A. SV/CA 6.95 
Used, Excellent 352-7070 252.5V/2.5A (2KV TEST) 6.3V 
’ 60 MC r ‘ r K f ‘ PE 94 , Brand New 5.95 2.25A4/,1200/100/750V @ .O06A 7.45 
' sale mm at a t {27 352-7196 1140/1.25MA, 2.5V/1.75A.2.5V/ 
INVERTERS 1.75A--SKV TEST 3.95 
. 352-7176 320VCT/SOMA. 4.5V/3A, 6.3V/CT 
800-18 tnput 24 vde, 62 A, Output: 115 V, 800 ey. 7A 20A, 2x6.3VCT 6A 4.75 
| phase. Used, excellent $18.75 RA6400-1 2.5/1. 785A, 6.3V/2A-—-BKYV Test 2.39 
PE.218H: Input; 25/38 vde, 92 amp. Output 115V 100/ 901692 13V/9A 2.45 
JAN WAVEGUIDE FLANGES 500 cy 1500 Volt-ampere. NEW $52.50 | 901699-501 2.77V @ 4.25A--10KV Test 1.45 
PE206: Input: 28 vde. 316 amos, Output: 40 V BO) cy 901698-501 %00V75MA, 100V/.04A 4.7 
" 500 volt-amp. Dim. 13 x 5'y = 10%. New $22.50 U «8855C S00VCT/.Of7A, SV/IA 4.79 
5 UG 39/U $1.10 UG 51/U $1.85 EICOR—ML 3011-5. Input: 13.75 V; 184A. Output 352-7098 2500V /4mA, 2O0VCT 195MA 5.95 
UG 40/U $1.25 UG §2/U $3.40 115 V/400 », 0.95 PF. New $59 KSoTm 110Y SOMA TAPPED 675V 2.5V/ 5A 1.95 
UG 40A/U $1.85 UG S2A/U $3.40 PU 7/AP. Input 28 vde/i60A. GOutout 15) VAC M.7474319 6.3V/7.7A, 6.3V/.66A, 6.9VCT/21A 4.25 
100 ~ 500 VA., 21.6 Amp. Volt, and Freq. Reg KS8984 27V /4.3A. 6.3V/2.9A, 1.25V/ 028 2.95 
Jeed, Exe $75 $2C080 650VCT ‘SOMA 6.1VCT/2A,5VCT/2A 1.75 








MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0.B. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C.0.D 
RATED CONCERNS SEND P. 0. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 


131 Liberty St., New York 7, N.Y. Dept§[% Chas. Rosen Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 


—— 
ATTENTION 


FOR 
READERS 
OF 
ELECTRONICS 
ONLY 
during September 1955 


FROM STOCK 
in any 
standard values 


A. B... RESISTORS 


Any Type J-JJ-JJJ 
POTENTIOMETERS 


1-99 des 


.04 ea 
.08 ea 


10% 
5% 


Y> WATT BTS + EB 
| WATT BTA + GB 
2 WATT BTB + HB 


.06 ea 
12 ea 


10% 
5% 


.09 ea 
.20 ea 


10% 
5% 


LEGRI § COMPANY 


ae FORMATION OF 
RUXRUR ELECTRONICS CORP. 


As a new source of Surplus Military and Industrial Components 
at 623 HUDSON ST (3 Blocks below 14th St) 
Telephone Watkins 4-7260 NEW YORK 14, N. Y. 


FOUR FLOORS OF ELECTRONIC & ELECTRICAL MATERIAL 
Watch Future Issues For Specials 
Have your name placed on our Mailing list for special offering Bulletins and Catalogs. 


MAX EPSTEIN Pres. 


HELIPOTS 
TEN TURNS; 50,000 OHMS 


Linearity tolerance 0.05% 
Resistance tolerance 1% 
%" standerd bushing mounting 


Rectifiers For Sale 


Complete with cabinet and control 


Output: 2800 v. DC 1.4 amps 

and 6 v. AC 60 amps 
New, clean, origina 
tory cost cut drastically becouse o 
termination 


$12.95 each, 


QUANTITY USERS WRITE FOR QUOTATION 
ON these and other quality components 

G. GREENE 
166-04 67th Avenue Flushing 65, N. Y. 


| bulk pack. Regular fac Input: 220 v., one ¢ 
contract 
60 cycle 


Control includes breaker, plate and grid 


postpaid in U.S.A meter and interval timer 
Each: $1,000 Lots of 3, each $850 


FS-7331, Electronica 
30 W. 42 St New York 36, N. ¥ 


2.50/c 
5.00/c 


4.00/c 
8.00/c 


7.00/c 
14.00/c 


391 Riverdale Avenue 
YONKERS 5, N. Y. 
Phone: 


AT NEW LOW PRICES 


- for each value separate - - - 


100-900 pcs 


1000 lots 5000 lots 


20.-M 
40.-M 


16.-.M 
32.-M 


32.-M 
65.-M 


60.-M 
125.-M 


26.-M 
52.-M 


51.-M 
102.-M 


ONLY ON 
SPECIAL 
VALUES 


Ask For 


Th j 
Yonkers 9-6000 a Sie 


ELECTRONICS & 


ice FELECTRONICE 
HINDUSTRIES 


tronic eguloment. We 
have the largest, most 
complete stock on the 
coast of receivers 
transmitters, and ra- 
dar equipment — all 
checked and guaran 
teed. We own and £2033 WEST 
operate our own over- : VENICE BLVD. 
haul plant. What are 
ae ool m « LOS ANGELES 6, 
g CALIFORNIA 
We have ' Send for 
plete stock of tate free catalogue 
type electronic tubes a hone: 
for broadcasting, in mi 
dustrial, military and : REpublic §-0215 
; 8 VHRADELECT 
men a oo em ae 
eee eee eee 


ELECTRONIC 
TUBES: 


most com 


ham use. Quotations 


on request. 


UN BRS BH S BB Re He 
on ee SY SS Ge Re ee ee AD 


2 ewe oe a 


FOR SALE 


R.F. GENERATORS 
for 220 v., 


one ~, 60 cycle input 

2 KW, 40.9 megacycle $1,500 

2 KW, 13.6 megacycle $1,800 
FS-7338, Electronica 

330 W. 42 8t., New York 36, N.Y 


September, 1955 — ELECTRONICS 





SAVEION’ TUBES 


OA®. 
OA} 
Owe? 
OB2WA 


OC3/VR105 
OD3/VR105 


1B23 
1B24 
1B26 
1B27 
1B29 
1B35 
1B36 
1B40 
1B44 
1B51 
1C21 
1N21 
1N21B 
1N23 
1N238 
1N23BM 
1N25 


1N26 
1N34A 
1N35 
1N42 
1N47 
1N63 


K63. 


- 1,00 
1.00 
75 
3.00 
15 
15 
3.50 
6.00 
2.00 
10,00 
3.00 
4.50 
4.00 
3.00 
22.50 
7.25 
2.00 
7S 


75 


5.00 
4.00 


4.95 
60 
1.50 
8.00 
4.50 
1.75 


2€32 
VIIA 
2322 
2326 
2327 


1,00 
3.00 
3.00 
5.00 
5.00 


3C27 
3C31 
3C33 
3C45 
3DPITA 


1.50 
2.50 
9.95 
7,00 
7.50 


6AL5W 
6AR6 
6AS71G 
6D21 
6F4 


85 
1.30 
2.00 

200.00 
3.25 


QK283A.. 149.50 
QK284A.. 149.50 


287A 
304TH 


3.50 
8.95 


304TL.. . 8.95 


This is only a partial inventory. — 
of the largest tube inventories 


7158 
715¢€ 


5.00 
12.00 
TITA 15 
T1I9A 10,00 
T2OAY-EY. 25.00 


SEARCHLIGHT SECTION 


923 
927 
SN930 
931A 
935 


We stock one 


in the U. S. 


Complete inventories purchased. — Quantities 
large or small — we buy them 


SPECIAL! 


Vacuum Capacitors 


1N69 
1P21 
1P22 
1P29 
1P36 
1P39 
1Ws 
1Z2 
2AP1 
2C21 
2C26A 
234 
2C35 
2€39 
2C39A 
GL2C40 
2C42 
2C€43 
244 
246 
2C51 
2C52 
2C53 
2021 
2D21W 


2E22 
226 


THIS IS ONLY A PARTIAL INVENTORY. 


mmfd. 


mmfd 
mmfd 
mmfd 
mmfd 


50 

50 
35 
2.50 
7.50 
8.50 
10.00 
15,00 
9.00 
50 
9.00 
3.25 
3.50 
10.00 
1.00 
1,50 
2.00 
3.25 


KV 
KV 
KV 
KV 
KV 


2JB51 
2K22 


2K25 


2K26 
2K28 
2K33 
2K33A 
2K34 
2K39 
2K41 
2K43 
2K44 
2Kk45 
2K48 
2K54 
2K56 
2V3G 
2X2A 
3B22 


3B24 
3326 
3828 
3329 
CIJA 
3C22 
323 
3C24 


10.00 

9.00 
14.50 
12.50 
14.00 


50.00 
50 
15.00 


12.50 
45.00 
37.00 

100.00 
65.00 
99.50 

125.00 

100.00 

125.00 

150.00 
50.00 
90.00 
15.00 
50.00 

1.50 
1.00 
1,50 


1.50 
3.50 
6.00 
6.95 
7.50 

60.00 
3.75 

. 1,50 


3D21A 
3E29 
3GP1 
3330 
3331 


5.00 
9.50 
1.95 
35.00 
45.00 


6J4 

6K4 
6L6wGe 
6SLTWGT 
6SN7W. 


2.50. 


. 3.50 
2-00 
2.00 


3K30 
4823 
4B24 
4B26 
4827 
4-125A 
4c27 
4c2e 
4c35 


4E27 
4322 
4323 
4324 
4326 
4327 
4328 
4329 
4j31 
4334 
4342 
4350 
4351 
4552 
4357 
4X150A 
4X500A 
5BP2A 
5BP4 
5CP1 
SCPIA 
5C22 
5€30/C5B 
5CP7. 
5021. 
5D23 
5FP7 
SFP14 
5JP2 
5JP4 
5JP5 
SIPIIA 
5323 
5J29 
5330 
5333 
SMP1 
SNPI 
5R4GY 
SRAWGY. 
C6) 

C6L /5528 
6ACTA 
6ACTW 
6AJ5-JAN 


125.00 


10.00 
7.50 
3.50 
4.00 

17.50 
3.50 

25.00 

15,00 


9.00 
45.00 
45.00 
45.00 
75.00 
40.00 
40.00 
50.00 
65.00 
50.00 
25.00 
85.00 
150.00 
50.00 
149.00 
25.00 
60.00 
6.50 
2.00 
1.75 
10.00 


29.50 


1,50 
7.50 
7.00 
7.50 
1.50 
5.00 
7.50 
7.50 
7.50 
17.50 
20.00 
7.00 
7.00 
5,00 
3.95 
5.00 
1,00 
2.40 
6.50 
4.00 
-90 
1.25 
1.25 


7C22... 
7C23 
7C24 
15€ 
NE16 
RK21 
HK24 
2807 
T40 

D42 


HK54 


QK59 

QK60 

RK60 /1641 
QK61 

QK62 29.50 
HY65 2.00 
RK65 /5D23.10.00 
FG67/5728 10.00 
RKR72 50 
RKR73 50 
FG104 29.50 
FG105 12.50 
FI23A 4.00 
FI28A 20.00 
HF100 7.50 
FG154 17.50 
V1T158 10.00 
FG166 17.50 
FG172 17.50 
WL200 75.00 
203A 5.00 
204A 35.00 
207 50.00 
211/VT4C.. .50 
212E 17.50 
217A 2.00 
217¢ 2.00 
WLoie 25.00 
QOK221,... 125.00 
FG235A. 35.00 
QK249,. 150.00 
2498 3.00 
249C 3.00 
250R 5.00 
250TL 15.00 
251A 50.00 
252A 10.00 
QK253. 149.50 
254A 6.50 
FG258A 130.00 
2T1A 10.00 
2748 1.00 
2828 5.00 


50.00 
69.50 
100.00 
1,00 
35 
1.00 
3,00 
90 
2.50 
40.00 
2.00 


30.00 
25.00 

1.95 
30,00 


305A 
307A 
312A 
313¢C 

316A 
3238 

327A 
336A 
338A 
349A 
350A 


350B 
354A 
354C 
368AS 
388A 
393A 
394A 
396A 


4038/5591 
WEAITA 


7.50 
3.00 
2.75 
15.00 
5.00 
3.00 
1.20 
4.50 
3.00 
3.25 
2.75 
13.50 


WL417A4.00 


WE418A 
WE421A 
WE422A 


RT434 
434A 
446A 
4468 
450TH 
450TL 
WL456 
464A 


CK512AX 


527 
ML531 
559 


KU610 


HY615 
WL616 
KU627 
631P1 
648P1 
WL651 
WL652 
WL6s1 


701A. 


103A 
104A 
105A 


15.00 
15.00 
11.00 
25.00 
3.00 
50 
2.00 
35,00 
35.00 
59.50 
2.50 
1.10 
15.00 
4,00 
50 


5.00 


50 

99.50 
10.00 
7,00 
7.50 
39.50 
25.00 
68627.50 


1.95 


1,50 
1.00 
1.00 


106A Y-GY 15.00 


TOTA 
7078 
708A 
TI3A 
114A 
TI4AY 
TI5A 


3.50 
5.00 
1.00 
50 
12.50 
20.00 
2.00 


T21A 
7218 
T22A 
723A/8 
T24A 
7248 
725A 
726A 
7268 
726C. 
130A 
750TL 
801A 
802 


804 
805 
806 
807 
807wWw 
808 
808 
B11A 
812 
613 


814 


1.00 
7.50 
15 
8.50 
1.00 
75 
3.50 
7.00 
25.00 
25.00 
10.00 
45.00 
50 
2.75 
1.50 
9.75 
4.75 
9.50 
1.25 
4.50 
1.50 
2.75 
3.50 
2.50 
11.00 


1.50 
1.50 


846 
849 
651 
852 
860 

861 

665 
866A 
872A 
874 
78 
884 
GLee9 
GL889A 
BBORA. 
902A 
902P1 
"9 
922 


60 

60 
1.25 
60.00 
74.50 
150.00 
3.50 
3.50 
2.50 
1.25 


all! 


SN944 
SN949C 
SN953D 
954 

955 

956 

957 
958A 
959 


SN9T7CX 


991 
CK1005 
CK1006 
1500T 
1603 


1,50 
1.40 
4.50 
2.75 
4.00 


35 
40 
40 
40 
50 
1,50 
4.50 
35 
35 
2.75 
85.00 
3.50 


BRAND NEW FUBES cGuarantee> TUBES 


5663 
5667 
5670 
5672 
5675 
CK5678 
5686 
5687 


5703 
5718 
5719 
CKS721 
5725 
5726 
5727 
5744 
5750 
5751 
5780 
CK5787 
5814 
5842 
5844 
5851 


1.50 


.. 150,00 


2.00 
1.25 
7.00 
1.00 
2.00 
3.00 
5.00 
5.00 
4.75 
1.10 
2.00 
1.25 
3.00 
2.50 
189.50 
2.00 
1,00 
2.25 
1,00 
3.10 
2.20 
199.50 
4.95 
1.60 
13.50 
1.75 
4.00 


SPECIAL! 


5” DUAL GUN TUBE 


Lon 


$200.00 


This 


rejected for military use. 


Tested Before 
Shipped & Fully 
Guaranteed. Only 


1616 
1620 
1623 
1624 
1625 
1626 
1630 
1631 
1636 
1641 
1642 
2050 
2051 
283200 
5550 
5551 
5553 
5557 
5559 
5560 
5561 
5586 
5591 
5611 
5634 
5636 
5637 
5651 
5654 
5656 
5657 


75 
3.50 
2.50 
1.00 

30 

35 

50 

75 

25 

50 

50 
1.00 

70 

75.00 
30.00 
25.00 


655 135.00 
FG17. 3.50 
FG57.12.50 


20.00 
29.50 
150.00 


4038. 2.30 


99.50 
7.50 
5.00 
850 
1.40 
1.50 
7,50 
125.00 


persistency face. Value at 
tube has 


been 


$17.95 


5894 
5896 
5899 


5901 
5902 
5905 
5907 
5908 
5910 
5932 
5933 
6005 
6021 
CK6950 
6072 
6080 
6080W A 
6111 
6147 
6177 
8002R 
8005 
8012 
8013 
8025sA 
9001 
9002 
9003 
9004 
9005 
9703 


20.00 
6.50 
1.00 


6.50 
8.00 
8.95 
7.90 
1.95 
2.25 
4.00 


2.00 
4.00 
2.00 
3.95 
3.50 
4.25 
6.50 
4,00 
49.50 
20.00 
495 
1.00 
495 


2.50 
90 

70 
1.00 
1.25 
1.10 
20.00 


CHECK WITH US FOR YOUR REQUIREMENTS 


Send us 
RECEIVING TUBES! We 
Standard 


Th. n f other ¢ in stock. 
ousands o er types 1o ELECTRONICS 
Deot. ET 
1108 Venice Bivd. 
Les Angotes (5 
California 


All Prices F.O.B. Los 


change without notice 


your requirements Angeles, subject te 
Minimum order $5.00. 


Check with us for items not listed 


Carry a complete line in stock. 


Ez 
ae ROL 


} Le ee 
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SEARCHLIGHT SECTION 


memFAY-BILL DISTRIBUTING CO. 
Partial Listing Only LARGEST SURPLUS DEALER IN THE COUNTRY—STANDARD BRANDS— TRANSMITTING AND RECENANG 














































° Price Vee Price | Price ¥ Price T 
3 yee Price Preee\T Price Type Price 
Abie v8. +4 10at ? 4 2 $5 K win 12.98 7268 26.50 EKioes 2.49 sic -99 12AU7 73 
seine iby pi iwen ARM Hees ESR) Wage” nessa lfee ER RRR RRA os 
—- » | pie 0S | bas “ 1614 1:59 ses 69 12AK4 83 
CRP-72 79 Jari ios | 3802 ie 1616 99 68666 1:99 | 12AX7 19 
1290 ios | 3823 fas | $822 . og 1622 1.40 6BH6 ‘79 12AY 131 
*-$6 19 26h 11 7.99 | 3823 ; i. 1624 1.29 6Be6 -69 12BA6 64 
ae #2 2022 ss | 3B24 #33 1625 «29 6836. sot lises, $s 
IGA 00-0) | ore ‘oO. | 3824W 3 10:40 1626 21 cet7 110 128¢7 ‘a9 
Fiz3a 5.99 2096 22 jms . 08° 4699 "a2 6ame 3°59 1287 “$9 
Fi28A.. 19.50 618) aH ‘ sas | tens att bis ges 2 
40 c a2 . , ‘ ; ; 
Pare 19:52 | 2esi/mxass. “55 Sed 4. oe | iste $3 eBa7a 149 12567 “a5 
MF -100 699 2C39A 8.40 3022 3. 1639 89 seas “ss 1307 ‘$9 
py -188 18 3 3C29A\ boxed)t ae se23 1. 1641 2.49 Cenc 69 12837 163 
: . . ‘ C4 40 12K4 69 
HF -300 19.99 1642 -29 6 
2C43 10.40 3C28 J . 1644 69 605 49 125K7 69 
HK-24 3.99 iCaiitoxed) 14.40 1030 1.42 SNP 1806P1 3°99 606 49 125N7 79 
257 89 
Hy-1148.. “oo ies $3 ibs es a 1:38 | $649 298 135 43 
~ 1 ~ 4 
yore : - sen $35 | 3828 3:3 os s°30 ous 79 14A7 79 
K , 2683 11:75 (SEP 2.99 We Buy Your Sara Tubes. 2050w 3.49 | OES ao | 1688 $9 
U-610 4.99 | 1Bilw ht | tees 1.99 Send Us Your List For Highest Quotation | 74%} as 00 ins 28 
K-61. ..63.60 2622 2-49 ad 422 LARGEST BUYERS IN THE COUNTRY 183 $3 44 3.38 1487, 39 
QK-62.. 69.00 2836 119 gas ” ites 34 637 ‘4 ters “9 
QK-185 5-32 139 | TAP-10 i.99 2.22 434A 10.49 | 3-05 34 | oka aes | a0z6 $3 
110.00 24-21 3.79 4822 6.50 1.49 1.99 3 ¥4 63 6S “79 2606 7s 
RK 99 25-22 3.59 | {B28/Etsc .. §.98 19.99 | 4468 8.49 iAs 79 | 6KS ‘69 2807 1:21 
-34 29 . 4628/CE226 2.99 | 6JAWA 3.99 4468 sean | ine abt “39 | 35L6 r+} 
Be-s8 5.59 25-26 4.99 4-1754 18.99 | 7022 49.50 Wissen 2.99 INS a9 6KS 1.19 3523 69 
Baas 4.89 | 23-27 6.99 | 4836 3.69 80 | GL-4Tah ‘99 185 69 6LEM 1.49 3525 51 - 
Fe ae | 2)-88 14.99 | 4027 aos | 7025 09.50 | 04-4748 "99 154 4 6L6G "99 35¥4 69 
RK.65 9.95 453 ; 4c 13.50 78F1 6.99 $27 od 69 | 6L7 "99 SOAS ‘69 
33-43 4C3s 14.99 7887 6.99 | Wi- $20 +26 14 63 6N7 110 5085 69 
RX-81A . 5.99 | 1°) is:39 | 4022 19.95 | SEAT 6.80 | ee csae 49 1U5 65 6R7GT Se | secs +4 
teu 1-98 | 24-3 16.50 4032 19.49 | 10Y- 31 , 7.49 1%2A a9 64 90 mee $3 
108/VT-25A 9 GL-559 $s 74°77 49 
BR | 23-39 17.99 | 4627 9:99 | 12%3 1.66 796a,8/€/0 32°50 1¥2 69 6SC7 
vate t, 14-48 29.50  4827A 29.95 | 158 1.09 | pee ay into 23 99 | 6SFS [14 78 " 
VR-106 a5 «624-42 69.95 4422 34.50 | 168 -39 702A 3.99 2A4 99 6$G7 “08 ., oe ) 
Vanise a0 24-49 34.00 4323 34.50 | 18 19 14°39 387 39 | 6SH7 79 | 83V 2 
V1.6? 29 | 24-61 15.99 | 4924 14.50 | 24 29 128 19 | 6SK7 64 | $651 1.38 
‘os/V 1.69 is | 24-62 6.99 4325 14.60 | 2676 3V4 73 | 6S ; 1-10 
Hii" ak-a8 46. 39:50 Oe 1 1s a 
Vis 56.50 | S9Y 15.99 5U4 59 6W4 169 | 5686 1.79 
VU-111 59.50 | 190TH -77 5Y3 50 | 6W6 184 | 5687 3.49 
Qaz 59.50 | 207k 4.26 S14 91 | 6V6GT “66 | $725 1.99 
OAs 49.60 | 203 74 54 89 6X4 149 5751 2.45 
082 4 “9 04a 96 S74 119 6X5 "49 | 5763 139 
1822 4 ta.50 | 2058 1.29 swe a9 614 1.44 5796 7.39 
1B24 43h 69.50 | 207 49.50 T14Aa¥ 99 6aci 89 6T8 99 5814 1.27 
1626 1.19 SAP1 4.99 | 243 1.59 | 715A 1.49 GacTw 1.12 7AS 95 5879 1.29 
Bibsiin AR | Ingen “Sine | gupg ae atte Lak Hie sO SEE age TAS 48 Set “33 
: 2 5 : ; : 
inst” r+] | 9K54 16.00 5BP4 2.99 217€ 5.99 717A 2.10 GAGS 84 TAS 79 | 5964 3.30 
" ‘scr 2.29) 2714 2.99 | T18AY¥/@Y 1.65 6AG7 119/785 69 8193 .f 
2310 2.39 cv/ty 21.99 931A 2.99 6AHGE 89 7C4 39 800728 19.50 
| 242€ 7.99 | 7198 11.75 954 26 GALS "$9 765 79 8005 90 
| 2498 2.99 | 720AV/C¥/ 6As5 1:69 | 77 89 8012 1.94 
249 1.99 EY/DY 29.75 955 49 sans 74 1G7 8s SoisA 4-68 
¥ ‘ $9 6 : : 
PRC SUR MIAIE oto 5 19:80 | 218 bio | 937 59 GANA 1135 7NT7 ‘89 | 8025 1:79 
= 250TL 21.50 722 1.99 958 59 6AQ6 69 7Q7 99 | 8602 69 
CO. DEPT. EI 253A 5.99 | 723A/8 9.99 959 1199 GARG 1169 7¥4 69 9001 79 
jee 4.45 | 7240/8 1.29 | 991 33 GASS 16724 69 9002 69 
259A 6.99 | 725A 3.29 15007 £4.50 | 6AS7G 2199 12A6 ‘$9 9003 29 
roome St 264€ 3.44| 726A 9.50 CK1005 49 GAA .79 12AT6 49 9004 19 
All boxed and fully guaranteed. Special quantity discount—-10% en 100 or more of same type Minimum 
et ar CAnal 6-8404 order $10.00. Thousands of other types in stock . . Send us your requirements F.0.B8. New York 25 2 











deposit with order or if paid in advance save C.0.D. charges. Rated firms net 10 days. Prices subject 
change without notice tor fast service ask for Sy 









SELLING WILL BUY ALL qulnen,ustKs weacon 


2700-2900m« Ma l db loss at ctr 


New or Used freq, over band, db at 15 me band end 
Receivers JAN spe eal as standard reference 











L h Rel 5059-R cavity. Brand new. Guaranteed, $ f 
Transmitters — scan part AN KPN.60 ‘Cry tal Mounting $19.50 
Radar #5055 COAXIAL CRYSTAL MOUNT. Type N 
oe $5083 one 
Relays LIGHTHOUSE CAVITY. For 240 tut 
wable 2700-2000mces w/suitable id cycls, Can 
Meters — Bros. Relay eises punee nx ulated, $22 50 * . 7 
Switches — #5587 FEEQBACK DIPOLE * coax. 11%" oa, $14.50 
ECH , T8-207/UP. 2700-2000me, $64.50 
Connectors Antenna Switching Rel ECHO BOX. OBU-3, Precision w/detector 
Rectifiers Box # % Sa amr tes meter, $325.00. 
Transformers z BC 408 60MC. IF STRIP 
Motors & Generators Tubes #53A s (6) GBAKS Mfg. Western Electric. Pri¢ 
Wiring Cable VT-127A plan $10.00. Vy Short 
Instruments wise TRANSITION, 1”! 
and Highest prices paid for most all types of air- peeet Sie UGs¢ 
All Electronic Components craft sparkplugs any condition CRYSTAL MOUNT. Hold 
xtal, 1° x &” mide td 
t 40 fig iput 
RADIO & ELECTRONIC SURPLUS ee COUPLER, nl. or 1 
Wholesale Only 13933-9 BRUSH STREET Wholesale Only , Cro Uae fen $10.00, 12” at $17 


VSWR matching device 


Detroit 3, Mich. TO 9-3403 


$54. 5 





MAGIC TEE, pre« +4 

DIREC TIONAL COUPLER bi - dir. 
flange 

KLYSTRON ouTPUT COUPLING 

2K50, RG 66/U guide, $6.5 





















A CONSISTENTLY DEPENDABLE SOURCE E BEND 90 dex, CO3ts/U. Cple 
1824 ...... 4.25 3C45 ...... 650 5718/SN979. 2.95 Lid to UG 118, 16366 guide, $12.4 


1B26 . 100 4C35 , 10.00 5721 ». +++ 029.00 UGIIT to UGLIT es 


1835 4.00 5C22 20.00 5725 2.25 
1022 ...... 60.00 409A/6AS6 5886/S71AX. 2.75 ss ee 
2K25 .. 9.00 w.E. 1.35 5933/807W 4.00 lighthouse cavity $700-2900me, we below cut 5 


2K28 . 28.50 5654 1.50 6080 3.25 varia. attenuator, power meas.” th 


li6vae regulated pw ipply 
2K48 80.00 5702 1.75 6080WA 3.95 $525.00 none 
THESE ARE ONLY A FEW SPRCIAL VALUES FRO oe R HUGE STOCK OF TUBES ee ee ae 
-BCOPE TUBES, KLYSTRONS, SPRCIAL PURPOSI! «<. Query Us For Other Types g. cartons 
Sperry MKi2 Oscillator and k 


F.0.B. NY.C Sperry MKIZ Oscillator and kivstron power supply 
ALLIED ELECTRONIC SALES “Open Account. RADIO-RESAARCH INSTRUMENT Co. 
eens ai, 7-5839. N. V7, NV. ete borer. 550-5 Ave., N. Y. 36, N. Y. Tel: JU 6-469) 


T tity B 
» Seay Severe PAUL J. PLISHNER 











Dept. E 
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TYPE CKS INERTIA 
SERVO MOTOR 


‘ atled 

3460 rpr ing 

OQ nds weignt 6 oz 
length | » 


TIMING MOTORS: 


B-5796 20/30 Volt 
DC—-30 RPM wit 
Chronometric Gover 


nor 


Stock No. 130 


$9.95 ea. 


400 CYCLE SYNCHRONOUS 
TIMING MOTOR 


Hysteresis type mfgd. by Haydon 
115 V single phase. Can be con 
nected for either right r_ left 
rotation or reversing duty Jutput 
shaft is .125 diameter x .258 long 
with end slotted .03] ide x .125 


Jt speeds | 1/6 f.p.m 


60 r.p.r 


fock No 
8 


$9.95 ea, 


SENSITIVE INTEGRATING 
GYROS 


the famous HIG gyro which 


being used in missile guidance 
tem r stabilization and fine 


nt ¢ 
r r Gov't cost approx 


500.00 Limited quantity avail 
bie not w eeting 
vt 


SIMPLE DIFFERENTIAL 


1:1 reverse ratio. Size: 6%" long » 
2%" dia. 

Shaft size: 

11/32*. 


Stockh No. 111 


$7.50 ea. 


ELECTRONICS — September, 1955 


TYPE R-210-1-A 
SYNCHRO TRANSMITTER 


Rotor | phase; 26 volts 
phase, 11.8 volts 
length 13 oD 
oz.: Kearfott 


stator 3 
400 cycle; motor 
1.062; weight 3.4 
pany 


fl 


$15.00 ea. 


INVERTERS 


MG 149F HOLTZER CABOT 
OUTPUT: 26 VAC @ 250 VA: 115 V 
@ 500 VA; single phase; 400 cycle; 
INPUT: 24 VDC @ 36 amps $49.50 
PIONEER 1(2123-1-A 

115 V: 3-phase: 400 cycle; 
INPUT: 24 VDC; 12 amo 
$69.50 


OUTPUT 
Amps .5 


PIONEER (2126-2-A 
Output: 26 volts: 3 phase; 400 cycle 
10 VA 6 PF Input: 27.5 volts OC 
1.25 amps $24.50 
DMF2506M 
CONTINENTAL ELECTRIC 
24-30 volts input; 5.5-45 amps: cont 
duty. Output: (15 volts 44 amps; 400 
eye | phase; PF 1.0; 50 watts $39.50 
10563 LELAND ELECTRIC 
Output: 115 VAC: 400 cycle; 3-ohase 
115 VA; 75 PF. Input: 28.5 VOC: 12 
amos $39.50 
PIONEER (2117 
Output: 26 volts; 400 cycles, 6 volt 
ampres, | phase. Input: 24 VDC i 
amp $19.95 
PE 218 LELAND ELECTRIC 
Output: 115 VAC Sira'te Phase PF 
90 480/500 cycle 1500 VA. Input 
25-28 VDOC: 92 amps: 8000 rom: Exe 
Volts 27.5 BRAND NEW $39.95 
PE 109 LELAND ELECTRIC 
Output 115) VAC 400 eye single 
phase: 1.5% amo: 8000 rom. Input 
13.5 VDC: 29 amp $65.00 
MGI5t HOLTZER-CABOT 
Inout: 24 VOC; 52 amps. Output: 115 
volts—400 cveles, 3-phase, 750 VA and 
26 volt 400 cycle, 250 VA Voltage 
and frequency requilated $95.00 
PIONEER (2130-38 
Output 125.5 VAC 1.5 amos 400 
cycles single phase, 141 VA. tnput: 20 
40 VDC, 18-12? amos. Voltage and fre 
quency requilated $69.50 
12116-2-A PIONEER 
Output 115 VAC 1 eye single 
phase 45 amp. Input: 24 VOC 5 
amps $39.95 
10285 LELAND ELECTRIC 
Output: 115 volts AC, 750 VA, 4 phase 
100 cycle, .90 PF and 26 volts, 50 VA 
single phase, 400 cycle 10 PF. Inout 
27.5 VOC. 60 amps, cont. duty, 6000 
rom. Voltage and frequency requiated 
$59.50 
10486 LELAND ELECTRIC 
Output: 115 VAC: 400 cycles: 4-ohase 
175 VA: .80 PF. Input: 27.5 OC; 17.5 
amos; cont. duty $90.01 
PIONEER 10042-1-A 
DC Inout 14 volts: output: 115 volt 
400 cycles, |-ohase: 50 watt $39.50 
10339 LELAND ELECTRIC 
Output: (15 volts: (90 VA: sinale 
phase: 400 cycle 90 PF and 26 volts 
60 VA: 400 cycle 40 PF. tnout: 27.5 
volts DC 18 amna cont. duty. voltage 
and freq. requiated $49.50 


SIMPLE DIFFERENTIAL 


Size: 512" long x 21%" dia 
Shaft size: %” on one end 
and 11/32" on other end 
Hub is 1-3/32" dia 

on each end. 


DC TIMING MOTOR 


with chronometric governor adjust 
able from 1 to 25 min. mfgd. by 
Haydon 20-30 VDC 


SYNCHRONOUS 
SELSYNS 


110 volt, 60 cycle, orass cased, ap- 
proximately 4” dia. x 6 long. Mfd. by 
Dieht and Bendix 

QUANTITIES AVAILABLE 
REPEATERS $20.00 ea. 
TRANSMITTERS $20.00 ea 


SYNCHROS 


GENERAL ELECTRIC MOD, 2)15Mi 
115-57.5 volts, 400 cycle $22.50 
KOLLSMAN AUTOSYN MTR. TYPE- 
403 32 VAC; 60 cycl; single phase 
$9.95 
BENDIX AUTOSYN MTR. TYPE 
851; 32 VAC; 60 cycle, single phase 
$9.95 
TYPE iC-006A 
$15.00 
if SPECIAL REPEATER; (15 volt 
100 eyele $15.00 
JtF3 GENERATOR 115 Volt-400 
cycle $10.00 
CT CONTROL TRANSFORMER; 90 
50 volt; 60 cycle $45.00 
Ff MOTOR; 115-90 volt; 60 cycle 
$45.00 
5806 DIFFERENTIAL GENER 
ATOR: 90-94 volts; 400 cycle $30.00 
BENDIX TRANSMITTER TYPE C 
48246 115 voit; 60 cycle $22.50 
DIFFERENTIAL TYPE C-78249; 115 
olt; 00 cycle $5.00 
BENDIX REPEATER TYPE C-78110 
115 volt; 60 cyoele $37.50 
REPEATER, Tyve C-78663, AC Syn 
chronous 115 volt, 60 cycle $9.°5 
DIEHL REPEATER TYPE FIJE 22-2 
115 volt; 400 cyole; secondary 90 volt 
$27.50 
G GENERATOR; (15/90 volt: 60 
cycle $45.00 
7G SYNCHRO GENERATOR; (15/0 
volt; 60 ecyele $75.00 
6G SYNCHRO GENERATOR; 115/40 
volt; 60 cyole $60.00 
606 SYNCHRO DIFFERENTIAL 
GENERATOR; 90/90 volt; cycle 
$50.00 
2)5F | SELSYN CONTROL TRANS 
FORMER 105/55 volts; 60 cycle 
$22.50 
JOSHAI SELSYN GENERATOR 
15/105 volts; 60 cyele $50. 
Jif it GENERATOR; 115/57.5 volts 
100 cycle $12.5 
bint DIFFERENTIAL GENER 
ATOR; 57.5/57.5 volt; 400 cycle $12.50 
s1Gt CONTROL TRANSFORMER 
5 400 cycle $7.50 


MICROSYN UNIT 


5/57.5 volts 
ISH! SELSYN GENERATOR; Mfr 
G.e 115/106 volts, 60 cycle $27.50 


PRECISION PLANETARY 
DIFFERENTIAL 


1:1 reverse ratio, ring 
gear 3” dia., 

120 teeth. 

Overall 

length 5%". 

shaft dia. 

11/32", 

Ve" hey 

on one 

end. 


Stoch No. 114 


$7.50 ea. 


SEARCHLIGHT SECTION 


INFRA-RED RECEIVER 
(SNOOPERSCOPE) TYPE Al 
; n ony couiedl en a we is 
very lightweight omplete witt 


Receive 


rying Se 
tong with 4/2 


spproximately 


$19.95 ea. 


higt peed 
object ‘en 


SIMPLE DIFFERENTIAL 


Size: 2-5/32° long x 14" dia 
bearing one end Ya" 0.0. Shaft 
Size: 1” long, threads 8-32-%" 

long, with bearing shaft Va" dia. x 

" long. Gear on 

shaft end 1-7/16" 

dia., gear on 

bearing end 

1%" dia. 

Orive gear 

25/32" dia 


$3.95 ea 


Stock No. 101 


SPIDER DIFFERENTIAL 


Size: 64" 
long x 144” wide with 
3/16” shaft. 


Stock No. 107 


$2.50 ea. 


DUAL SIMPLE DIFFERENTIAL 


1:1 reverse ratio on both. Size: 344% 
long « 1-7/16" dla. Shaft size: 
Va" and 8/32". 


Stockh No. 110 


$7.50 ea. 


a | 


SALES CO. 
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SEARCHLIGHT SECTION 


WANTED 
BC-788, T-47A/ART-13, 
BC-348R, R-5/ARN-7, 
RT-18/ARC-1 





AN/ASQ-1 and 1A MAGNETOMETERS 


This is an airborne magnetometer used to measure the 

magnetic flux of the and to locate submarines and 
other metallic objects by their distortion of the magnetic 
field. Sensitivity 2-3 gamma or better, POR. 


AN/GSQ1-A SPEECH SCRAMBLERS 
Speech scrambler for use on any comm. channel to in- 
sure privacy. We can supply complete installations of 
this equipment 2@v DC in oat Also 110v 60 oye. 


SCR-291A DIRECTION FINDER 
Automatic ground direction finder covering |.5me-30me. 
Provides instant bearings on a C.R. indicator of any 
signal in its range. This coaloment is ane 
and can be set up quickly. 110v 60 cyc, POR. 





P.P.1. REMOTE RADAR REPEATERS 


We can wooly the igifewine types of remote Radar 

P.P.t, The main radar provides 
i Synere, and Video, Pu 

the Repeaters. These repeaters may be u 

any marine ground or a/rbourne, 


vc 7” P.P.1. Upright deck mount ft 
vei to oe provided from 4-200 miles. oo “0 
ye. 


P.P.1, Deck mount Repeater. This unit is 
very Timber te the VC but is completely Waterproof 
may be used on deck. The rapecs are the 
same as the VC. Input 110 Volt 60 Cye 
ve 7 PPA. Tonto smn Repeater. This is a 
compact rears ere prey from 
4-200 miles. input ‘io Voit 60 
VF & P.P.A. Deck mount oem This is a 
very late poss Repeater enabling 20 radars to be 
fed into it. 4 Ranges from 4- miles are pro- 
input 110 Volt 60 Cye. 
G 12” P.P.1. Plotting Table Projection f 
his ls @ very elaborate Remote indicator. yo 
Up to 20 Radars may 


ide data th 
Sad can be “erased at ot will. "aout 110 volt 60 Cye, 
Accessories are prateete such as repeater adaptors 
enabling the set to be used at a greater distance 
than normal, sapes ewitohes to siieet the radar 
te be viewed 





SNe U iN 


SCR-682-A RADAR 
10CM high power fone range harbor surveillance and 
owns warning aaee This equipment is a 3000 me 
radar that can be transported in a truck. 
orates a 7” PPI for operation up 
zimuth accuracy is = 1% 


The caunipment ineee) 
te 240,000 yards. 


at 240,000 yard range. Trans. output i 
pulse width is one microsecond. Antenna beam width is 
6. input is 110v 60 eye. Can be supplied with or with- 
out operating shelter or antenna tower. PO 








We can supply many types of 
radars, test sets, communica- 
tions equipments, manufac- 
tured after 1947. Write us if 
you cannot find it. 


AN/APR-4 38-4000 MC RECEIVER 


This is a precision receiver covering 38-4000 me. The set 
utilizes 5 tuning units with direct reading dials in meq- 
acyoles, The receiver has a wide and narrow band -width 
dome. 1.F, strip whieh may be selected at will, An 
output meter is provided to measure signal strength 
oF puts are previaes for a pulse analyzer and san 


or, Each tuning unit has an automatic sweeping 
a anism which enables any portion of the tuning 
renee to be scanned automatically. Input (10v 60 eye 


500-1300 MC SIGNAL GENERATOR 
This is a high precision signal generator co ering %00- 
1300 mo. A precision attenuator is built in providin 
curate determination of output from 0-100,000 micro- 
volts. Either CW or pulsed carrier output with the fol. 
lowing characteristics are provided. Pulse rate 60-2.500 
crs. Pulse length 2-30 microseconds. Output line 50 

hm impedance. Accuracy better than one percent. in- 
put 110 v 60 cyc. With calibration charts. Price $249.50 


90-600 MC SIGNAL GENERATOR 


This set covers 90-600 me. with an accuracy of one per- 
cont or better. C.W. or pulse outout with the following 
characteristics are provided. Outrut from 0-100.00% 
microvolts 2-30 microseconds long. Pulse rate 10-2500 
7° Pulse delay 3-300 microseconds. Output 50 ohm 
ne, Input 110v 60 oye, Price $249.50 






Prices FOB NYC. Rated firms 
open account. Prices subject 


to change without notice. 


CABLE: Radalab, NY 
TELETYPE: NY-4-4361 





i CF-3A CARRIER REPEATER 
6 is a trans abie 4 wite cartiet telephene repeater. 
This set ampli all signals when used io an intermedi. 
ate position on a carrier system to extend the range. oc 
genes and telegraph communications can be 
formed to the terminal equipments or to other repeaters. 
Monitoring and transmission circuits ere bulit in. Power 
3 ut 110 or 220v or 12v DC. This set can be used with 
CF terminals and commercial equipments, Brand 
Now in original cases. 


AN/APA-17 DIRECTION FINDER 
This is an automatic direction finder covering 300-1,000 
me to be used with the APR-| and APR-4 radar search 
rece . The oeering is presented on a cathede ray 
soreen in a cardoid pattern. The set can be used in air- 
craft or on the ground. lapet 110v 400 eye and 28v Ook 





RADAR BEACONS 
X and S Band High and Low Power 
Racons 


We can supply the following Beacons in Portable 
and Stationary Models. he X-BAND models 
will operate with the new Weather Radars 
AN/CNP-6 X-Band high power Radar Beacon. 
This is a 40 KW set for use at_an Airport. 
sot will interrogate X-BAND Radars up te 200 
miles. Variable Coding is provided as well 
monitoring facilities, Input is 110 V 60 CYC. 
AN/CPN-R §-BAND HIGH POWER Alrport 
Beacon. This is a very compact set. This set will 
interrogate 8-BAND Radars up to 200 M 
Variable Coding and monitoring facilities are 
provided. input” 110 Volt 60 Cye. 
AN/CPN-I7 8-BAND High power version of the 
CPN.6 with all the latest improvements. Input 
110 Volt 60 Cyc. 
AN/UPN-4 X-BAND Very lightweight Portable 
Beacon. This set will interrogate X-BAND Ra- 
dars up to 60 miles. Variable Coding is pro- 
Kees. Input 12 Volts D.C. Weight Approx. 

8 

AN/UPN-! and 2 S-BAND Portable beacons. 
This set will interrogate a S-BAND 
60 Miles, Variable Coding is provided. 
12 Volts D.C. and 110 Velts 60 Cye. Weight 
Aporox 50 Lbs. 







































PHOTOCON SALES 


417 N. Foothill Blvd. SY camore 2-4131 
Pasadena 8, Calif RY an 1-675) 


CABLE: Photocon, Pasadena 


HnC-006 Frequency Meter 150-235 me. Hat 


tery operated Exc 12.96 
TSIS/AP X-Band Signal Generator, wave 
meter, watt meter Exc, PUR 
HC-1406 Bescon Receiver 200ke, -400ke., LF 
Frequency 142.5 ke. Input 28 wdc NEW 14.50 
MG140F Inverter Exe. 49.50 


PHOTOFLASH SPECIALS 


FT-624 General Electric 8200 watt 

second Photoflash New $20.00 
80) 6omfd 4000 =O watt-second 
hotoflash capacitor 





Weston Mod. 686 True Mutual Conduct 
ance Vacuum Tube Analyzer 
TRIS4A/AP Bignal Generator Freq. Range 


400-420 me. complete New 69.50 
Beterline- Angus Model AW Recording Volt 
meter 6-10 vac, 400 ohime Exe. 150,00 


LORAN EQUIPMENT 
AN/APN4B Loran with 1D6 Indicator, ROB 


Receiver, crystal, mounts, plugs, and manual 
New $129.95 
E206 Inverter 14.96 





HC-221 Freq, Meter 125ke,-20me, with cal 


book and xtal Exc. 99.50 
HC-683 FM Receiver with tubes 27-38.9me 

Exc. 49.50 
ne.684 FM Transmitter 27-38.9 mo 35w 
output Exe. 17.50 


1.1800 Signal Generator I, O. TE-19C for 
SCR-522 Freq, Range 100-156me. crystal 
controlled, battery operated like New 99.50 
HC-650 Tranamitter-Receiver 27-38me..Exe, 24.95 
General Electric ST9A Dual Regulated 


Power Supply ¥ ro PUR 
‘ i Tt mitter with colle 3000-367hke 
iv ransmiltte 1 gee 
nC. 223AX Transmitter with tubes, TUIT, 
TULLE, TUQS, 2000-5250 ke Exe, 32.50 





We have one of the largest and most complete 
electronic stocks im the country thous 
ands of tubes, capacitors, plugs, accessories, 
transmitters, receivers, test equipment, ete 


WRITE FOR OUR 1955 CATALOG! 
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R. F. HEATING UNIT: 


RCA Radio Frequency Generator for dielec 
tric heating applications. Type 15 B. Input 
40 KVA; 3 phase, 220 V.; 50/60 cycle 
Output approximately 10 KW. Frequency 
range 2-10 M. C 


Included with apporatus——Westinghouse 3 
phase Type S, Rectifier Transformer, 220 
V.; 50/60 cycle; 8500 V. at 3.2 amp 
D.C. or 3800 V. at 2.1 amp. D.C. output 


Also included is oil-immersed motor driven 
3 phase, 220 V. Variac to control primary 
of transformer above. Spare set of tubes 
Apparotus can be inspected by appoint 
ment. Willing to sell at fraction of original 
cost of $11,000 


AMERICAN CYANAMID COMPANY 
Attn: Mr. W. M, Bowes 
1937 West Main Street Stamford, Conn. 


Telephone—Fireside 8-7331—Ext. 418 





Western Electric Carrier Frequency 
CF-1-A THRU CF-7 


Varistors, Resistors, Filters, Capacitors, Relays, 
Switehes, Terminal Boards, Equalizers, Attenua- 
tors, ete. Send for listing. 


o 
POTS—TYPE J JJ JJ) 
Most sizes priced from $.65 to $1.50 
TOP BRAND Rectanguiar Omid /600v., 10 for 13.50 
1.50 ea 
W.E. 4mtd/Marked a Conservative 400V-—Will 








7 mfd/600V. 10 for $7. 95¢ ea. 
Bath Tub—.5mfd/600V. T. T., 100 for $25.00.29¢ ea 
Lonve Stock of W.E. PRECISION 
Oil & Sitver Mica Capacitors 








Specialists In Procuring Hard To Get items 
For Gov't Contracts & The Industry 
Send For Catalog ‘‘R"’ 


RADIONIC PRESUCTS co. 
325 Canal St., N. Y. 13, 


wo 6.1290 








‘ 
i 
! 
i 
° 
i 
Handle 600V. 100. for a0 60¢ ea i 
i 
i 
i 
i 
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RCA TV CAMERA 
NEW Surplus 


for Labs! Export! 








Industrials! 
Medicine! 
Closed Circuit 
Tv! 
Ideal for lat industry, prisons, TV tect 
awim pools, medic mechanical eye for a 
cireutit rv 1”@406 Ie * ye 6 stave ler 
filer and elipper THE REAT THING! Servic ' 
ow free ‘ ne i data SOLD ‘ 
PRACTION Of REAL VALUE? 
Write today! Nute our new address! 


Harjc: Sales Co. 


Mailing Address: Box 1187-89. MAGNOLIA PARK 
ST*TION. BURBANK. CALIF 
Office-Warehouse: Dept. F-9, 503 WN. Victory Bivd 
BURBANK. CALIF 








ART-13 APR-4 BC-610-E 


BC-348, BC-312, BC-342, RAK, RAX. 
BC-221, TS-174, #241 Scope, LM 
ARC-1, APA-10, DY-17, DY-11 


Alltronics, Box 19, Boston 1, Mass 
Telephone: Richmond 2-0048, '2-0916 





TIME DELAY RELAY 


Raydon itv 60 cy. adj. in 5 sec. steps to 40 sec. 
spdt mu sw. $5.95. With 2 arms & 2 sw $9.95 
PULSE xfrmr Utah 1059-AA,3-50T windings. $3.95 
Hundreds of other items, see ad in Buyers 
Cwide laane, write for liatings 


EMPIRE ELECTRONICS COMPANY 
499Q Ave. L Brooklyn 30, N. Y. Cloverdale 2-4000 








CAPACITORS 
gov't termination purchase 
Oil filled-impreg., micas. 
Write for current listings 
RESISTORS 
ins!l. quality Y2-1 & 2 watts 
Wirewound—3-5-10-20-50 watts 


GOULD GREEN, 252 Greenwich St., NYC 7 
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SEARCHLIGHT SECTION 


SPECIAL PURPOSE TUBES 


i 


OA? 3BP1 2.50 | 605G 2.00 | WE-121A 3.50 | WE-347A 3.50 | 806 7.50 | 1626 25 
OA3 % EL-3C 5.50 6SCIGTY 2.00 WE-122A 1.50 WE-348A 5.00 807 1.20 1629 25 
OAS 4.00 EL-3C) 7.00 6SK7TY 40 F-123A 5.00 WE-349A 7.50 807W 4.00 1630 40 
OB? -75 | 3C22 60.00 6SN7WGT 2.00 WE-123A. 5.00 WE-350A 2.85 808 1.40 1631 1.40 
O63 15 3C23 5.00 6SU7TGTY 2.25 WE-124A. 3.75 WE-3508 2.85 809 2.70 1632 50 
oc -10 3C24 1.40 7BP7 5.00 VT-127A 1.50 WE-351A 6.00 810 10,00 1633 5 
OD3 .70 | 3C31 2.25 7CP1 15.00 F.128A 19.00 WE-352A 10,00 811 3.00 1634 1.35 
EL-C1B 2.25 | 333 9.50 TEP4 10,00 HF-130 90 F-353A 2.00 811A 3.50 1635 1.50 
EL-1C 1.50 3C37 25.00 9GP7 5.00 VR-150 10 WE-353A 3.50 812 2.25 1636 1.20 
1B22 - 1,50 3C45 6.50 9LPT7 3.50 FG-154 15.00 WE-354A 14.00 813 11.00 1641 1.50 
1823 3.00 3D21A 3.75 OMPT 7,50 HK-154 5.00 WE-355A 15.00 814 1.75 1642 50 
1B24 5.50 3D22 . 9.75 10 35 VT-158 9.75 WE-359A 3.00 815 1.50 1644 1.00 
1B27 10.00 3DP1 3.75 CE-11V 2.50 FG-166 16.50 WE-368A 2.00 816 1.50 1649 1,00 
1B32 1,00 | 3DP1A 7.50 12A6 50 FG-172 16.50 371A 1.50 822 10.00 1654 3.50 
1835 4.50 329 9.00 12DP7A 35.00 OK-181 20.00 3718 1.50 826 1.00 1655 2.00 
1838 30,00 3EP1 2.00 12GP7 15.00 FG-190 7.50 F.375A 15.00 828 7.50 1656 6.50 
1B40 .. 3.00 3FP7 . 2.00 12J5WGT 1.50 HF-200 12.50 WE-388A 1.50 829 7.50 1661 6.00 
1B42 4.50 3FPTA 5.00 12K8yY 50 CE-201 3.50 WE-393A 5.00 8298 9.00 1846 50.00 
1B59 10.00 3GP1 . 2.50 12L8GT 1,00 CE-203 5.00 394A 2.50 8308 5 1851 1.75 
1C21 -. 2.00 3HPT 3.00 LM-15 100.00 203A 4.75 WE-394A 3.50 832 3.75 1904 10,00 
1P21 30,00 3J)21 75.00 NE-16 30 203Z 5.00 WE-396A 3.00 832A 5.00 1960 50 
1P23 2.00 3331 35.00 FG-17 3.25 204A 25.00 WE-404A 10.00 833A 30.00 1984 10.00 
1P25 75.00 3K27 150.00 RK-19 85 WE-2058 -15 410R -100.00 834 5.75 20007 150.00 
1P30 2.00 3KP1 7.25 RK-20A 8.00 207 50.00 WE-417A 12.00 835 5.00 2050 1.00 
e 1P32 1,00 3RP1 7.25 TZ-20 1.75 211 50 WL-417A 3.85 836 2.00 2051 65 
1P34 1.75 4-400A 40.00 CE-21C 3.00 WE-211C 10.00 WE-418A 12,50 837 90 2172 12.50 
’ 1P36 2.50 KC-4 75.00 RK-21 85 WE-211D 8.00 WE-421A... 14.00 838 90 2183 5.00 
1Z2 2.00 4AP10 3.75 RK-22 3.50 WE-212E 25.00 GL-434A .10.00 842 2.50 ZB-3200 75.00 
VG-2 10.00 4B22 6.50 CE-23C 1.40 217A 1.50 446A 50 843 50 R-4100 7.50 
e 2AP1 4.75 4823 9.00 PJ-23 2.00 217C 3.00 4468 1.85 845 5.00 R-4330 10,00 
2APIA 4.75 4824 5.50 RK-23 2.50 WL-218 20.00 450TH 35.00 845W 8.50 5528 3.75 
2AS15 5.00 4825 8.00 HK-24 2.85 CE-220 50 450TL 35.00 846 75.00 5550 25.00 
2B21 1.00 4B26 3.00 HK-2 1.40 220C 100.00 451 5.00 849 22.50 5551 25.00 
2B26 1.50 4827 3.50 CE-25A/B 2.00 CE-221 8.00 WL-460 10.00 850 25.00 5553 100.00 
2c21 50 4828 . 3.00 RK-25 2.75 CE-222 1.50 464A 2.25 851 10.00 5556 6.75 
2C2? -35 4830 -75 | 257 .. 2.85 CE-2294 5.50 WL-468 15.00 852 7.00 5557 3.25 
2C24 15 4832 10.00 251G 1.40 CE-225 3,00 $S-501 7.25 860 3.00 5560 20.00 
2C25 35 4C22 7.50 FG-27A 12.00 CE-226 3.00 RH-.507 35.00 861 15.00 5610 1.25 
2C26A 50 4C25 3.00 CE-28D 2.50 WE-231D 2.00 CK-5S10AX 50 864 35 5625 75.00 
2C33 715 4C27 3.50 RK.28 2.50 RX-233A 75 WL-525 10.00 865 50 5632 7.50 
2034 35 4€30 1.50 28D7. 15 CE-235A 5.00 597 25.00 866A 1.10 5645 6.50 
2C39A 10.00 4C35 15.00 28D7W 1.50 235R 50.00 WL-530 25.00 866 JR 1.50 5651 1.35 
2C40 7.50 4€27 8.75 CE-29 1.25 WE-242A 5.00 WL-531 7.50 868 2.00 5656 7.00 
2C42 13.50 4552 35.00 CE-30C 1.25 WE-242C 8.00 WL-532A 1.00 6698 24.50 5670 1.85 
2C43 10.00 4X100A 20.00 Twin 30 7.50 WE-2498 2.85 WL-535 10.00 Gt.-872A 2.50 5687 2.50 
2C44 50 EL-5BHD 9.00 HY-30Z 2.65 WE.249C 2.85 WL-538 50 872A 1.35 5691 4.15 
WE-2C51 3.00 EL-5B2.5 6.50 CE-31V 2.40 250R 4.75 GL-553 2.00 874 50 5696 1.00 
2C53 10,00 S5SAP1 2.00 FG-32 6.00 250TH 20.00 559 50 876 15 5703 1.15 
2D21 75 5821 2.00 FG-33 15.00 ?50TL 15.00 GL-564 1.50 878 50 5720 11.50 
2D21W 1.40 58P1 2.00 RK.33 50 WE-251A 47.50 SISA 15.00 879 35 «5725 1.90 
2E22 2.00 S5BPIA 10.00 RK-34 35 WE-252A 9.50 WL-579B 10.00 884 100 5726 ah} 
2E24 2.50 SBP2A 6.00 351G 3.00 WE-253A 5.00 KU-610 4.75 885 1.00 5728 9.00 
2E25 2.25 SBP4 2.00 RK-38 6.50 WE-254A 6.00 HY-615 50 902P1 3.25 5740 44.00 
2E26 3.25 5C21 6.00 RK-39 1.50 HK-2578 9.00 WL-629 1.25 905 2.00 5763 1.00 
2A 2.75 5C22 28.00 1-40 2.35 WE-257A 3.50 WL-630 1,00 913 15.00 5801 2.50 
2326 4.715 5C€30 1.00 TZ-40 3.50 FG-258A 100.00 631-P1 6.75 917 2.50 5820 350.00 
2327 4.75 5CP1 3.00 CE-42C 1.50 WE-259A 12.50 WL-632A 17.50 918 2.00 5826 375.00 
2529 15.00 S5CPIA 10.00 RK-44 1.00 WE-261A 10.00 WL-655/658100.00 919 2.40 5827 2.50 
2330 15.00 5CP7 7.00 QK-47 50.00 WE.2628 7.00 WL-670A 8.00 920 3.00 5829 1.00 
2331 14.50 5D21 6.50 RK-47 1.75 WE-264C 3.00 WL-681 /686 25.00 921 1.00 5842 12.00 
2532 14,50 5D23 7.00 CE-48 1.75 WE-2678 10.00 WE-701A 1.85 922 1.20 5847 10.00 
2533 14.50 SFPT7 1.35 RK-.49 2.85 WE-271A 10.00 702A 50 923 1.40 5932 4.00 
2334 14,50 SFP14 5.00 HY-51B 85 WE-272A 5.00 7028 1.00 924 1.35 5933 400 
2536 15.00 5GP1 5.00 FP-54 44.00 WE-274A 4.75 103A 1.50 925 2.00 5948 250.00 
2337 5.00 5326 100.00 HK.54 2.00 WE-2748 2.00 WE-104A 85 926 2.50 5963 90 
2338 10.00 5J29 6.75 1-55 3.50 2748 75 105A 75 927 1.00 5981/5650 75.» 
2539 10.00 5/30 6.75 RK-57 4.50 WE-275A 5.00 TOTA 3.50 928 250 5998 15.00 
2540 15.00 5332 20.00 RK-58 90 216A 3.00 707B 4.50 929 1.25 6011 4.75 
2J)50 35,00 5JP1 15.00 QK-59 25.00 WE.782A 7,50 WE-108A 75 «930 1.25 6013 10.00 
2551 150.00 5JP2 7.00 QK-60 25.00 WE-283A 4.00 WE-109A 1.00 931A 2.70 6071 4.75 
2553 25.0) 5JP4 7.00 RK-60 1.50 WE-285A 5.00 TI0A 50 954 30 R-6160 2.00 
2555 50.0) SJPSA 7.00 HY-61 1.25 WE-286A 6.00 T13A 35 955 35 R-61758 1.00 
2556 75.00 5JP11 15.00 QK-61 25.00 WE.287A 3.50 TI4AY 25.00 956 35 R.6200 75 
2561 15.00 S5LP1 7.50 RK-61 3.00 WF.295A 5.00 115A 2.00 957 35 R-6210 15.00 
2362 4.75 SLPIA 25.00 OK-62 25.00 WE-296A 25.00 7158 485 958A 35 UX-6653 15 
262A 50.00 5SNP1 3.00 RK-62 1.75 HF.300 17.50 WE.715C 12.00 959 1.50 #8001 6.75 
25851 35 SR4AGY 1.00 RK-63 20.00 WE.3008 5.00 TITA 50 991 30 8OO2R 18.50 
2k25 14.75 SR4AWGY 2.50 HY-65 2.25 CE&-302 1.00 WE.T19A 9.50 CK-1005 25 8005 4.25 
2K28 35.00 5X3 3.00 RK-65 7.00 EL-309.5 5.00 791A 90 CK.1006 2.09 #8008 6.00 
2K30 100.00 | 5Z2P7 75.00 FG-67 9.00 CE-303 2.25 7918 7.25 CK-1007 75 8011 50 
2K33A 65.00 5Z4P11 150.00 RK-69 2.00 WE.3048 7.50 794A 3.50 CK-1009 5.00 an? 1.00 
2K39 135.00 EL-C6A 6.00 RK-72 50 304TH 19.00 723A 8B 9.00 CK.1096 3.00 aO129A 2.50 
2K 41 75,00 EL-C6J 6.00 RK-73 50 304TI 19.09 WE.194A 85 8.1100 5.00 #013 2.75 
9K54 10.00 EL-C6L 3.75 HY-75 3.00 WE.305A 390 WE.7949 85 F-11308 10.00 891734 3.75 
2K55 7.50 EL-6C 8.00 RK-75 85 ITA 85 WE.195A 3.25 1500T 85.00 #89144 50.90 
2P21 (image 6ACTW 1.00 VR.75 1.00 CF.399 3.25 WE.796A 7,00 1602 9.25 ants 2.50 
orthicon) 50.00 6AJ5 1.15 75Tt 4.75 WE.V104 400 WE.726% 30,00 1603 3.40 9999 1.95 
2V3G 1.50 6AJ6 2.00 VR-78 50 WF.27108 5.00 WE.726C 24.00 1608 3.75 #021 5 
2X2 35 WE-6AKS5 1.35 FG-B1A 5.00 WF.W11A 5.00 WE-7130A 7.50 1609 9.25 #8099 75 
2X2A 90 6AKSW 1.50 VR-90 75 WE-313C 285 I31A 1.50 1610 2.95 «ane 1.50 
3A4 50 6AL5W 7 CcV-92 3.50 316A 50 WE.739A 2.00 1611 1.59 #995 1.50 
3A5 50 6AN5 3.00 FG-95 20.00 WE.323A 10.00 WI.735 2.00 1612 1.95 ANPSA 2.95 
’ 3AP1 4.85 6AR6 1.25 C-100D 2.00 3278 450 WL.74 "440 1613 1.09 8996 7.50 
3B21 5.00 6AS6 1.50 HF-100 7.50 327A 2.25 7S5OTL 42.59 1614 1.50 PD-8365 75.00 
3B22 1.50 6AS6W 1.90 ML-.100 75.00 WE.398A 3.50 WIL.759 12.50 1616 50 1 a5 
3823 3.50 6AS71G 2.50 100R 5.00 WE.329A 7.50 Wt.786 16.50 1619 35 9902 65 
3824 1.35 6RM6 25.00 100TH 6.50 WE.INA 7.59 #800 1.50 1620 3.25 9093 90 
3824W 5.00 6C21 20.00 WE-102D 2.50 WE.332A 25.00 RO1A 50 1621 1.50 9004 35 
325 3.00 6G4 2.00 FG-105 12.00 WF.336A 5.00 892 2.75 1622 1.50 9005 1.00 
3826 3.00 634 3.25 VR-105 70 WE.297A 6.00 #03 1.50 1623 2.35 9006 25 
t 3R28 5.50 6)6W 1.25 VU-111S 1.00 | WE.338A 5.00 804 9.00 1624 95 
3B29 6.75 6L6WG8 4.00 HY-114B8 15 WE-339A 15.00 805 4.50 1625 30 


The prices quoted above western engineers All tubes are new 


are FOB shipping point individually cartoned, 
ELK GROVE, CALIFORNIA fully guaranteed 


GEORGE WHITING, OWNER 
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SEARCHLIGHT SECTION 


world’s largest stock 


ADJUSTABLE THERMAL TYPE TIME 
DELAY RELAY 


Operates on 115 V.A.C, Continuously ad 
justable delay from 5 to 20 seconds. ‘4 Inch 
D.P.D.T. 122 amp. contacts. Primarily de 
signed for use with radio transmitters but 
has wide variety of other applications 

Catalog No, R 686 Price $6.10 each 


STEPPING UNIT 


Operates on 22 to 30 V.D.C. 12 Position driv 
ing mechanism operates through 360° in pro 
gressive steps. Indexes one position for each 
momentary current impulse. Attached wafer 
switch may be used for self interruption. 7 
inch flatted shaft will drive pulley, gear or 
one or more water switches 


Catalog No. R 809 Price $2.45 each 


SOLENOID OPERATED RATCHET STEPPER 


Operates on 6 V.D.C. Operates three 12 posi 
tion wafer switches. Most standard wofers 
are interchangeable with those supplied 
Rotates 30° with each impulse 


Catalog No. R709 Price $3.90 each 


HUNDREDS OF RELAY TYPES IN STOCK 


Standard Telephone Differential and 
Relays Polarized Relays 

Short Telephone Special Relays 
Relays BK Series 


Midget Relays Antenna and 
Timers Ceramic Relays 


Aircraft Contactors Motor and Control 


Relays 
Rotary Relays 
Relay Assemblies 
Western Electric y 


Type “E'' Relays 
Keying Relays 


Latching and Inter 
locking Relays 

Mechanical Action 
Reloys 

Ratchet and Stepping 


Hermetically 
Sealed Relays 


Voltage Regulators Relays 
and Cutouts 


All relays are new, individually inspected and 
unconditionally guaranteed. They ore first line 
products of leading manufacturers. Special 
attention given to orders of one or more re- 
lays. 24 Hour delivery 

Write for new catalog 

Phone, write or wire your requirements 

— 
» ‘bj » 

ti HAY \ pustin 7-0709 


ath J 4717 W. Madison St. 


Chicago 44, Ill. 
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WESTERN ELECTRIC METERS—NEW! 


A. 80-00-80 amperes. Diam 5% in. Individually 
boxed, With shunt $15.00 
B. 100-0-100 Voltameter. Diam i% 
movement 1 milliamp, Model D-165573 
ually boxed, SPECIAL oe 
150-0-150 amperes. Diam 4% in. Indi 
boxed. With shunt ‘ : 
10-0-10 ampere Diam. 4% in. Individually 
With shunt, Onl 
20-0-20 amperes, Diam. 4% in. Individually 
With shunt. Only 
40-0-40 amperes, Diam. 4% in, Individually boxe« 
With shunt. Only ove $i 


MINIATURIZATION SPECIALS 
902 TWO-INCH CATHODE RAY TUBE 
First time surplus! Overall length only 
Octal base ' ostatic deflectior 

n rmal Be ve en. A natural for me 

latior niter ‘ rier indicator, pha 


angle indicator, ete. New in ort $2.95 


h hole in panel 
k bakelite 


$3.95 


46 ACJ UHF RECEIVER 
14 tube double conve on receiver frequency range 
450-600 Ma Thi init emplo 445A ght house 
tubes in the RF section, mixer and oseillator elr 
cult iret IF frequency of has two stage 
of amplification, second IF frequency of 16 MC 
has 4 stages of amplification. Two video 
follow the second, detector th schematic 
tubes &-6AC7 1, 1GAGT, 1-6H6. New Ce 
tion 


ISOLATION TRANSFORMER 
ating we noise, AC-DC gets, ete. E 
i 2,000 v breakd, wn test, 
Primary 110-120 


20 V. Mfg. by UTC 


CAA GLIDE-PATH TEST OSCILLATOR 
T8-170/ARN-5. Xtal-controlied to .02¢ , 

$33.8, 335.0 MC modulated 90 or 150 « 

f0 ohma. Calibrated attenuator, 10 to 

Checks sensitivity, AVC and AP channels | 

Path Receiver New with tubes and 

cord, ONLY 


FM WOBULATOR CAPACITOR 
modulator, Voice-coil-driven capacitor plate 
permanent-magnet field. W/reprint complete 
or sweep gen. See also “‘Audar’’ radar for 


eraft in Jul Radio & TV New 


TS-182/UP 
SIGNAL GEN. & SYNCHROSCOPE 
Complete, For checking power output, receiver sen 
sitivity, pulse shapes and recovery time. Equip 
ment consists of a pulsed R-F oscillator tl 
calibrated attenuator built-in power supply whic! 
operates from 110 V. 69 to 1200 eps. Unit has a 
2AP1 Scope Tube and 10 other tube Fre. range 


140-240 MC. Like ne $42.50 


Weight 50 Ib 





TS-10C/APN 
ing FM radio altimeter 
and indicator ‘ 


NEW CATALOG NO. 114 


1955 ISSUE 
INVENTORY OF Ai 


ARROW SALES INC. 


Western Division 
Mailing Address: P.O. Box 3878€, N. Hollywood, 
Cal 


Office- Warehouse: 7460 Varna Ave., N. Hollywod,Cal, 
Phones: STantey 7-0406 « POpiar 5-1810 
Sales Showrooms 
2005 EMPIRE AVENUE, BURBANK, CAL. 
1632 VENICE BLVD., LOS ANGELES, CAL 
Cable Address: ARROWSALES, North Hollywood 
Telegraph Address: WUX, North Hollywood 
Central Division 
Mailing Address & Sales-Showroom 
2441 8S. MICHIGAN AVE., Chicago 16, Illinois 
Phone: CAlumet 5-4750 





GLASS TUBING 


PYREX ~- NONEX ~- URANIUM 
BULB & CYCLINDERS 


WRITE FOR FREE MONTHLY LIST 


HOUDE SUPPLY COMPANY 
PHONE KEYPORT 7-1286 


Mm. R. 21 Box 86X Keyport, N. J. 





FOR SALE 


Wholesale to Institutions 
Industrials & Dealers Only 


RELAYS @ METERS 
MOTORS @ BLOWERS 
SWITCHES @ MAGNETS 
SYNCHROS @ RECEIVERS 
1.F. STRIPS @ NETWORKS 
ANTENNAS @ RESISTORS 
DUPLEXERS @ CAPACITORS 
CONNECTORS @ CONTACTORS 
INSTRUMENTS @ WAVE GUIDES 
MODULATORS @ DYNAMOTORS 
TRANSMITTERS @ TRANSFORMERS 
TORQUE UNITS @ SYNCHRONIZERS 
TEST EQUIPMENT @ CONTROL BOXES 
POTENTIOMETERS @ KLYSTRON MOUNTS 
JUNCTION BOXES @ MICROWAVE PARTS 


o 
ALL TYPES OF TUBES 
a 
WRITE TO 


AMBER INDUSTRIAL CORP. 
METALS AND SALVAGE DIVISION 
732 E. Monument Ave. Dayton, Ohio 


FOR SALE 
One RCA TGIA Sync. Generator 
Complete. Excellent Condition $750.00 


FS-7470, Electronics 
$30 W. 42 St., New York 36 


These ‘‘Searchlight’’ 
advertisements 


are live opportunities in the 
Electronic field. 


Each announcement represents 
a current Want or Offering of 
an organization or individual in 
the field. Some have money- 
saving possibilities, others are 
opportunities for more busi- 
ness; many offer equipment- 
used or surplus new. 


"Searchlight" advertisements 
are constantly changing. New 
opportunities are constantly 
finding their way into this great 
Want medium, each issue. 
Regular reading of the ‘Search- 
light” pages can be as impor- 
tant to you as reading the 
editorial sections; Editorial mat- 
ter is news of the industry; 
Advertising is NEWS OF OP- 
PORTUNITIES offered in the 
Industry. 


for EVERY business WANT 
“Think SEARCHLIGHT first” 
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SEARCHLIGHT SECTION 


QUALITY 
- — ELECTRONIC TUBES 


Three term. bot. mntg. channel type. Guaranteed e Unused e Boxed 
Dims. 354''x3V/2"'x2". 


Two 5 mfd. sec- 


ne 400 V at 72 deg. “C”. 1800 e SPECIALISTS IN JAN, 


Meets commercial specs. for 600 


V operation up to 40 degs “cr” Ideal for WESTERN-ELECTRIC, 
mapeiale Gab cele ae cee SUBMINIATURE, 5000/6000 
Carton or 24 weight 42 Ibs. $.79 FULL.wave SERIES AND RECEIVING TYPES 


BRIDGE NEW, FREE RECEIVING TUBE 
TYPE CATALOG JUST OFF PRESS! 


16 mfd.—600 V_. . ++ - 91.89 DIRECTRON ® Critical Types Lab Tested for Your Protection 


Duval 8 mfd oil filled cond. hermetically 


OAAG $1.00 QK6! 25.00 872A 
sealed and packed. Tobe type PT-SC-11 SELENIUM RECTIFIERS 083/VR90 85 26.00 872A(G.E.) 


measuring 394x2%e"'x2%e"". Stud mntg. 3/VR105. 85 12.00 874(RCA). 
centers 2°’. Plugs into standard four prong Max. | 18VAC 36VAC S4VAC, 72VAC  130VAC osu .00 25.00 
891 


oc 
socket Amps. 14VDC 28VDC 42VDC SéVDC 100VDC D3/VR150 
902 /902P 


1 $1.35 . $7.45 1B24A 1 
2 00 75 5.35 / 9.15 1826 931A 
x 932 


le \e - 12.75 18 
4 mfd.—600 V ~ $.98 4 | ee) 64s | 73 iB3s sa 


Type TLA Inverted cylindrical cap. sing. p "35 | 22. toes 
term. Mounts through 34" hole in chassis. 13. ; c ; E 1886 
Hardware included. Factory cartons. . . . ‘ - 1N21 
. 2 : IN21A 
50 i « . a 
- OTHER ITEMS AVAILABLE - We build other Selenium Rectifiers. Transtormers, 1N23B 
MICA CONDS. Buy from the Direct Seurce ior Quick Detivery. Ina? 
BATHTUB CONDS. 1N34A 
CHANNEL CONDS. wee 
CONDS NEW RECTIFIER TRANSFORMERS 1N38A 
RHEOSTATS acannon ae | we 
POTENTIOMETERS Pris lisV, 60.cycles input = Zamps. ers | 1N56 
Vette SEC: 9, 12, 18, 24, and % 12 Amps 
f _— 5 ; volts. 274 Amps 
50 Amps 
100 Amps 


nn 
a 
3 


1O0TL Surplu 
FG105 
VTI27A 
VXR130 


SBBSSSSxSSSSssussesess 


272A 


RK SOW HHH HK SH HK SSIINBNS 
SARSSSSSSSSSSSSSSSSSSSSE 


NEW RECTIFIER CHOKES 


Continuous Ratings 
1Amp J Wy 1.5 ohm 

2 Amps 04 Hy SIehm 

4 Amps d .6 ohm 
12 Amps d 1 ohm 
24 Amps ° 025 ohm 
50 Amps ° 01 ohm 


275A 
276G 
287A 
GL299 
3008 
304TH 
Surplus 
3O4TL 
Surplus 
SIIA 
aie 
337A 
350A WE 
WE355A 
359A 
301A 
417A Klystron 


SSSSSSSSSSSSSSSSESSSSSSaSS=S SE 


Sew swe -SCanaune 


wn 
SVAPANOeAne> w5 
nNeoeaw-—" 
- 


= 
—N@OewNnH@enao = 
~ ~ 

al 


a 


: 
SSESsSusss 


S23R88ss8 


an 
al 


FILTER CAPACITORS 
Capectty W. Voltage 
500 MF 200 Vv. 

500 MFD 


1000 MFD 
2000 MFD 


yy 
non SaeS-n-w-2- 


paanrean es 
SSSESSTSSESS 


Seeneaoen 
Svesesvre 


“— 
NSoeane Oem 


3 
cw 


3D21A 
NOW AVAILABLE! 3330 
SUPER GLOSS RED & BLACK 3431 
TUBE CARTONS 3BP1 
Size EACH H 3BP11 
Miniature $ ly ¢ 30P1 
I'xl's}" Abo*al 4 "nd 4” 3FP7 
6AU6, GALS, etc. 183, 6B8Q6GT, etc. 4824 
GT Aue LARGE G 2 ‘ 
1 "s “3% 2°02" 26" “c= 
GSNIGT,6WAGT etc.  5U4G, GAGEG, ote. lectigon 
800 Also in White Coated 4C35 
sane Both types with new safety partitions 4E27 
1600 they meet U. S. Government specifications! 4421 
sees 7 Attractive discounts for quantity users 4536 
606 Minimum order 100 of a size. Be sure to cae 
600 . specify white or color when ordering ents 
1000 , TRANSMITTING TUBE CARTONS Surplus 
1500 Small Jumbo Large Jumbo 4-125A 
aes : White Only Surplus 


-~ss8s 
SSSSSSSSSSSSSSSSSSSSSESSSSSES 


Om —22 28-02-28 —--95=-5,, 


S358 


60 
20 
90 
70 
00 
60 
96 
00 
00 

00 
00 

50 

50 
5.00 
7.50 
1.50 
5.00 
3.50 
6.00 
6.00 
7.50 
2.26 
7.95 
4.50 
5.00 
6.00 
2.96 
7.00 
3.00 
2.60 
5.00 
3.00 
3.60 
50 
50 
00 
00 
00 


o-neves 


wattle 


6101 
6112 
6186 
6189 


6000 Y 
660A ¢ ad a7” 424° 010° 
60 FOR 809, 866A, ete FOR 813, 872A, ete. — 8000 
830A $7.50 PER 100 $10.00 PER 100 arpre . q 8020 Surcl 
Ss0at 550 TO THE CASE 300 TO THE CASE 4X1506 Surplus 
10% 4X500F 8008 / 
Surplus ACART2A 
5BP4 BO13A 
KILOWATT POWER SUPPLY 5022 8.96 9001 
Matched, compact, hermetically-seaied com pon- 5021 9002 
ents for KW power supply. Ideal for new Col- 5JP6 9003 


lins KWS-IK, ete. 8p21 9004 
@ Power xfmr, Pri: 115 v. 60 cy. with tapes for 10 90086 
‘a, Vg, and full power, See: 34400 v. @ 400 RK6O 
ma. 39 the. —8° 15%" 17%" 


* 
@ Choke to match ahove—i2 henries @ 400 ma RK61 AND OTHERS .. . 


WANTED 14 ths, 87x55 507%” QK60 2 WRITE 


@ Filament xgmr for 4—866A's in bridge cir 
Oil & Mica Condensers in any quantity. euit wre Hts v G0 oy, S001 28 ¥. @ 5.0 A, 
ov > and 2 v 
Also ee See Seana. Complete set of above 3 items only $45.00 


Terms: F 0 B—N Y C—25% Deposit with order— 
MO MOUTH or send full remittance to save C O D charges— 
0486 Rates 2m (F2\_ or Better) Net 10 days 
CABLE BARRYLECT N Y TELEGRAPH 
RADIO LABS BARRY ELECTRONICS, FAX, N.Y. C ELECTRONICS CORP. 
. 


512 Broadway, New York, 12,N.Y. 
mn ae Phone: Walker 5-7000 nana s 
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SEARCHLIGHT SECTION 


POWER 
» RHEOSTATS 


Ohm Watt Each [Ohm Wett Each[ Ohm Watt 

4 76(G) 

6 100(K 
160(L) 
160 
ano 


at 


~ 
eeee 


10064 
i601) 


SSSSSVzss232°""""" 


eeeeseese 


10014 
bo 


eR RB ee NON PN NOUN NN BEN OONN Ee 


Rette 


MEDIUM POWER ® 
TRANS. MICAS ® 


MFO IV DCWIL vy oeftech em 
0008 5004 ‘4 


000 

1000 

4000 
$000 
6000 
2000 
1000 
2600 

4000 
8000 
6000 
2000 
3000 
4000 


Voow Ty 


> 


4000 
/000 
8000 
4000 
e000 
6000 
6006 
4000 
8000 
4000 


4000 
8000 
2000 
1500 
4000 
B000 
2000 
1600 
1206 
1500 
1500 
1000 


HIGH POWER 
TRANSMITTING MICAS 


G-1 (CM 75) 


4000 
6000 
6000 
4600 
4000 
6000 
5000 
1600 
000 


ee ee ee ee 
eee ee ee ee ee Ree ee 

eS Se ere ee eH eee en oeee 
eat 
ee ee ee em ewe 
Se 6 8 Be ee Be OOOO OO 


~ 


eee ewe 
2 Pee eN 
eee eee 
See~econs 


==-Seceee 


75.68 | 6808 
G-5 (CM 95) 

000155 «80 KY 299.20 | 000835 50 

0004 KY 159.20 | ora 30 KY 


(THOUSANDS OF OTHER ITEMS 


A. MOGULL CO. 


17 Warren St., N. ¥Y.7,N.Y 
Phone: WORTH 4.0865 


TONS of 
MAGNET WIRE 


All the Standard Brands aot SPECIAL 
DISCOUNTS off standard sheet prices 


15% off 
25% off 42" 
& 

6 CARLOADS 


of BRAND NEW — 1st Quality 
Glass Braid HOOK-UP WIRE 


Made to rigid JAN specifications All 
povaes from No. 24 to No. 8. Plastic and 
acquered glass braid in a complete range 
of colors and tracer combinations. Priced 
as low as 


50% UNDER MILL PRICE 


© 
STANDARD 
and SPECIAL 


Interior, Outdoor, Overhead, Underground 
and Submarine Telephone, Communica 
tion, Power and Control Cables 
Multiplies from one to hundreds 
gauges from 248 to large circular mils 


* 
COAXIAL CABLE 


At fraction of mill prices 
Write for list 


Cable & 
Wire Co. 


en 


Dept. £-9 4517 West Addison St. 
Chicago 41, Ill. Tel.: SPring 7-2600 


INDEX 
TO THE 
SEARCHLIGHT 
ADVERTISERS 


CLASSIFIED ADVERTISING 
F. J. EBERLE, Ass’'t Mgr 


Allied Electronics Sales 
Alltronics 

Amber Industrial Corp 
American Cyanamid Co 
Arrow Sales In 


Barry Electronics Corp 
B & C Distributors Co 
Belevision, Inc 


Blan 


Chase Electronic Supply Co 
C & H Sales 
Coleman Cable & Wire Co 
Communication Devices Co 
"munications Equipment Co 
s Electronics Supply Div. of 
Communications Corp 


Dixon, J. C 


Electronicraft Inc 
Empire Electronics Ce 
Engineering Associates 


Fair Radio Sales 

Fay-Bill Distributing Co 

Finnegan, H ba 

Florida Aircraft Radio & Marine In 


Greene, G 
Green, Gould 


Harjo Sales Co 
Houde Supply Co 


JSH Sales Co 


Legri S. Co., Inc 
Liberty Electronics In« 


McNeal Electric & Equipment Co 
Microwave Equipment Supply Co 
Mogull Co., A 

Monmouth Radio Labs 

M. R. Company 


North Electronic Supply 
Photocon Sales 


Radalab 

Radio & Electronic Surplus 
Radionic Products Co 
Radio-Research Instrument Co 
Relay Sales 

Ruxrur Electronics Corp 


Sanett, Bob 
Schweber Electronics 


“TAB 
Universal General Corp 
V & H Electronic Industries 


Webber Manufacturing Co. I 
Western Engineers 
Wolf Co Edward 


This index is published as a convenience to the 
reader. Care is taken to make it accurate but 
Classified assumes no responsibility for errors or 
omissions 
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WE MAINTAIN OUR OWN 


SEARCHLIGHT SECTION 


COMPASS ELECTRONICS SUPPLY 


A Division of Compass Communications Corporation 


FULLY EQUIPPED TESTING LABORATORY TO TEST AND GUARANTEE ANYTHING WE SELL 


Wholesale, Industrial and Institutional Sales Only 


Special Announcement 


In keeping with our plans for expansion and increased service, we take great pleasure in announcing the 


removal of our offices and laboratory to a new location. 


Effective 


immediately, 


our new address is: 


75 VARICK ST. NEW YORK 13, N. Y. 


TEST SETS RECEIVERS 


ARB 
TS-13/AP-X BAN 


Int 


Write for 


O RADAR TEST SET 
lse ratio, LF. Bandpass, ete 

TS-35A/AP-X-BA 

\ rmmitters, al 


rar 
TS-100 
ited 


ND 
” used for 


AP—TEST SCOPE, type A, Rt, J & X indications, gated & un 


Latest 
Standard Brands 


TEST SETS 


Measures power, freq. signal- 
Input-—115/1/60—s800 

Measures transmitted power & frequency of Radar 
adjustments N 


Ext. trigger 


SPECIAL PURPOSE TUBES 


at Great 
-Guaranteed! 


Listing Savings, of New Tubes, 
Only 


MICROWAVE ACCESSORIES 


5 LS. ALNICO.V 


WAVEGUIDE, FLEX, with 
24" 1.—$14.00 ea 
plane & 10 CM 
Mixer 
ki 


1 CM., 
BENDS, F 
DUPLEXER 


&u 


a 


FIELD 
EQUIPMENT 
cone 


WESTERN 
n 


and YG 


Yi 
AN/CPN-6 


Also SA, SF, 8G 


SA-2 | 
RADAR : 


Write for More 


we parti 


75 Varick 


CANAL 6-7455 


HEAVY DUTY TRANSFORMERS 


Cat. £5459.—1.8 to 3.6 KVA. 
input 115/230 volts 50-60 Cycle. 
Output 36 volts at 50 amps. Con- 
tinuous and up to 100 amps. in- 
termittent duty. Size 64 x na 

. Wt, 42 ibs, Price Bnand 


Cat. 2#5453.—0.9 to 1.6 KVA. 
input 115 V, 50-60 Cycle. Out- 
t 36 V at 25 amps continuows—wup to 50 
ntermittent duty. Price BRAND NEW { 
Cat. £5451. 0.9 te 1.8 KVA. Input 115 V, 60 Cy. 
Output 18 V at 50 amps. continuous—up to |f 
amps intermittent Duty. Price NEW $24.50 


HEAVY DUTY LAB TEST CABLES 


STK. 2907.—For making connec- 

™~, tions between batteries, generators, 
motors, etc. Rated 100 amps.—in- 

me sulated for 600 V. Each set has four 
heavy 6/2” spring-action clamps 

(illustrated) with powerful jaw pressure, one con- 
nected to each end of two 8-foot extra flexible #4 
rubber cables. Thick clamp insulators are red on 
one cable—biack on other. Over 900 sets sold this 
year. List $12.95. Price NEW PER SET $8.75 


GLASS INFRA-RED FILTERS 
Special designed fliter when placed in front of any 
light source blocks and filters out visible light but 
freely passes invisible infra-red rays. Army Sneop- 
erscope Part #A-(529. 5-%” Dia. by '%” thick. 
BRAND NEW. Ten for $10.00 or $1.50 ea. 


BATTERY CHARGERS 
ASSOCIATED-HARTMAN CORP.—Made for them 
by MALLORY. Feature heavy duty construction and 
parts, oversize transformers, and full-wave MAL- 
LORY Selenium Rectifiers. U.L. Approved. Fresh 
'S5 Stock. SEE OUR MARCH A FOR COM- 
PLETE LISTING AND PRICES 


ALL MERCHANDISE FULLY GUARANTEED 
PROMPT SHIPMENT ON ALL ORDERS 
Terms: Prices FOB St. Louis. Cash with orders. 
Well Rated Concerns (D&B) Net 10 Days Cash. 


McNEAL ELECTRIC & EQUIPMENT CO. 


4736 Olive St. St. Louis 8, Mo. 
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ELECTRIC 
‘ \ ree 


based and 


MAGNET appr 


« 4800 gau 
flanges m., 12 


& Preamp Ass’s 


n int tating 


cM 


oint reular waveguide stubs 


WRITE 
WRITE 
WRITE 


$16.00 

$12.50 ea. 

10 CM., 60°1.—$22.50 ea. 
wRiTe 

WRITE 


MOTOR GENERATORS 
AND CONVERTERS 


50, 60, 400 and 800 cycle and 
DC Power Supplies 
@Bde to 110/1/800 @ tkva 
(Overall length: 12 inches) 
110de to 110/1/800 @ 350va 
110ec to 110/1/800 @ 350ve 
110de to 110/1/400 @ 2kve 
110/1/60 to 110/1/400 @ kva 
220/1/60 to 110/1/400 @ Pkva 
440/3/60 to 110/1/400 @ Qkva 
I2de to 110/1/60 @ 350ve 
110de to 110/1/60 @ 350va 
110de to 28de () 250va 
110/1/60 to 28de @ 250va 


$49.50 


150.00 
235.00 
395.00 
435.00 
435.00 
435.00 
100.00 
100.00 

95.00 
115.00 


WRITE 


VARISTONS, THERMISTORS, Kes. Networks 


ision Potentlometer 260 A Key Seleet« ‘ 
RADAR BEACONS 


for shipboard use AN/CPN.8 
3 om AN/APS.-2, APS.3 

APS.15 
SD. SK, SN, 8Q—both equipment and spare parts 


ed for rt sacking and search 

hip bor n wc, pulse, PPI 

f i50 KW 
k 


omplete stallations in stoc 


both land 
ndication, oper 


es at 200 
‘ ‘ Write for 


price 


Detatla on 
uo liatings 


St. 


iny P 
nly 


item in Which You 


rticular 
‘ Please write for 


other types 


WRITE 


10 om 
APS.4, APS.-6, 


Input 110/120 volts 


are Interested 


New York 13, N. Y. 


Cable: COMPRADIO, N. Y. 


220/1, 3/60 to 28de ( 250va 
110de to 110/1/60 (© 1. 25kve 
220 to 110/1/60 @ 1. 25kva 


115.00 
135.00 
145.00 


Partial listings 
write for others 


SYNCHROS & SELSYNS 


$40.00 1G 

45.00 QsiF1 
45.00 21GI 
27.50 Qsie1 


sf 

5G 
5cT 
5SDG 


$70.00 
10.0 
10.00 
10.00 


12602-1-A with 


TORQUE UNIT PIONEER 
c-5 Mot $4.50 


cK and AY 43 Autoayn 


115 V AC BLOWER 
160 hp.p 100 RPM $10.00 


w/motor 


QCPROERMNAM WING 


3 Con Koiled Kord 
22 inches long stretches to 9 feet 
List price $3.00 Net $126 


a 


<= REVERSIBLE GEARED-MOTOR 


Deico- /M-Permanent Magnet Alnico Field Motor 


$17.50 
$18.50 


$1.50 ea 


GRAIN OF CORN LAMPS 
10 for $3.00-——100 for $25.00 


Ce) @® a 


#328, 6 Volts $26, 2'%4 Volts $21 


= 
fy 
Ka 


#5071895 “4 SHAFT or it 


5069600 
Clamps to hold motor 


16 GEAR 


28 Volts 


TELECHRON Motors 


4 RPM on 50 
cy. or 4% RPM 
on 60 ey. $2.85 
2 RPM. $2.90 


1.6 RPM. 3.15 
1 RPM 4.95 
i K.P. He 2.85 
| A.P.2He 2.80 
; RPM 3.90 | R.P.12H 3.25 
. 4 RPM 2.901 60 RPM 4.85 


Laboratory Special 1 of Each Motor $25. 


please include 
postage 


BLAN 


BLOWERS 115 Volts A. C. 60 cy. 
REDMOND 5” 18 watts... $8.95 
DELCO 60 cfm. 40 watts... $14.50 

5062369 used in 584 RADAR 

EASTERN AIR DEVICES 70 

watts. 1400 RPM. labeled 80 cfm 

but blows like blazes! $17.50 

HAND WOUND (0 See. to 24 


Min, TIMER SWITCH. $1.25 


6 Watt Most 
TELECHRON 


110 v. 60 ey 
10 for 


3” Roun 


Elapsed 
Time Meter 


Square Case 


POWERFUL 

| RPM 
$6.50 
$50.00 


$14.50 


MARKTIME 
5 HOUR SWITCH 


A 10 amp timing device 
Pointer moves back to sere 
r time elapees. Ideal for 

i off radios and TV 

you go to bed. Lim 


J at this $4.90 


pee al PRICE 

Also available in 16 min,, or 
50 min. or | br. at $6.50 

HAYDON TIMING MOTORS 
11Ov 60 eyele 30 RI'M $2.60 
L1Ov 40 eyele | RPM 2.60 

230V «1 nPM 1.00 
60C i212 KrPM 1.00 


64M Dey Street 
New York 7, N. Y. 


EST. 
1923 


CHbGGABIIAIIBIBIBIAIIGS 
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SEARCHLIGHT SECTION 


SPECIAL PURPOSE TUBES 


PURCHASING AGENTS—EXPORTERS—-GOVERNMENT AGENCIES 


If you ever have requirements to buy—KLYSTRON—MAGNETRON—TRANSMITTING—RELI- 
ABLE—SUB-MINIATURE—INDUSTRIAL—tubes and CRYSTAL DIODES it will pay you to send 
for our new GUIDE TO SPECIAL PURPOSE TUBES. A copy will be rushed to you by air-mail when 
requested on your letter-head 


Here are a few of the SPECIALS you will find listed: 


1B36-SYLVANIA-3.75 1Q26-GE-58.00 807W-SYLVANIA-2.95 
2K42-SPERRY-125.00 5A6-RAYTHEON-.49 2C39-A MACHLETT-9.95 
5963-RCA-.90 2K35-SPERRY -350.00 QK185 RAYTHEON-75.00 


These tubes are new, available in quantity and are FULLY GUARANTEED! 


255 East 78th Street MICROWAVE 


New York 21, N.Y. EQUIPMENT SUPPLY COMPANY 


A BARGAIN FOR YOU ina...- 


WANTED 

TURN YOUR SURPLUS STOCKS 
OF SPECIAL PURPOSE TUBES IN 
TO CASH BEFORE THEY GO OUT 
OF DATE OR BECOME OBSOLETE. 
We will pay highest cash prices for 
any quantities from one to a thou- 
sand. 

Send us a post-card mentioning 
type, quantity and condition for a 
top quotation by return air-mail. 
Or for future reference, send for a 
quantity of our convenient forms 
for listing your material. Don’t de 
lay—do it today! 


Phone No. 
TRafalgar 9-3776 


A DEPARTMENT STORE 
aU me ui 
AAA ALAS 


WE'RE SELLING YOU RELAYS — } 
: WHAT ARE YOUR OTHER NEEDS? 4+ 
Our normal Inventory Includes Over 
80,000 Different Items in the Electronic, 
Radar and Radio Fields 


: 
‘ 
TRANSFORMER \ 
OVER 60% OFF... ’ 
‘ 
‘ 
N 
: 
\ 


the factory price of a l-input 
2,000 VA unit! And here's an- 
other bonus! This Air Forces 
2,000 VA overstock, Sola Cat 
No. 30768, has 4 inputs! 90-125 
» 190-250 V., 60 cy. or 50 cy 
Isolated secondary is constant 115.0 
V. + 1% from no-load to full-load 
of 17.4 amp. So, if you choose, use it as a 220:115 V 


% 
step-down. And siash $147.50 off the factory 1-input 
price! 
Brand new in original wood box. 4 cu. 50 
ft. Ship. wt. 254 Ibs. F.0.B. Pasco, 
Wash. Only a 
EXPORTERS: Note choice of 50 cycles.) 


THE M. R. COMPANY 


P. O. Box 1220-8 Beverly Hills, Calif. 


BWARBBWABBABABABABS 


WILL BUY ALL 
Ar®id T47A Tranemitters @C-348 Rec'r medified 
225.00 $25.00 
ArtA3 T-47 Transmitters gC.348 Rec'r unmodified 
asc 7 $80 
wow Altimeter 50.00 ARC-1 Radic complete 
AS /ARNT Radio Com $200.00 


“S02 Seeiared EE, Rash Stesseee es? 


ALLIED @ LEACH @ TELEPHONE TYPE 


Voltage 


BWABBABALBSA BE 


MINIATURE AIRCRAFT @ GUARDIAN 
SIGMA @ HERMETICALLY SEALED 


and many others 


\ 
% 
‘ 
. 
\ Fluctuating 
x 
. 
. 
| 
s 
» 


SPECIAL PURCHASE 


CAPACITORS 


For Labs... Universities and Manufacturers. Spe 
cifically designed for atomic reactor work where 
High Vettage and High Capacity is needed 342 Receiver $650.00 
, Subject to Inspection te: 


SPECIFICATIONS 
vol TAGE 12 $09 VOLTS 
4 
16" x ne” xa” 


60 tbs 
$00.00 


YOUR PRICE $80.00 


(subject to prior sale) 


SCHWEBER ELECTRONICS 
122 Herricks Road Mineola, L. |., New York 
Ploneer 6-6520 


TELEPHONE 
RELAYS 


Bee our May Ad fe 
@ more compete tisk. 


Chase . wer eerie vy, Waenis a- 


105 O07 225 St 


Best quantity prices on large stocks of 
RELAYS CONDENSERS TRANSFORMERS 
CHOKES TUBES COMPONENTS 
Write for list 

5 HP 220-440V 3 PH. MOTORS $70 

2 KW power plants 110V 800 4.24V DC $90 

2 KW Gen. Veo belt 110V 800~ 424V DC $20 
NORTH ELECTRONIC SUPPLY 
3704 Brandini St. San Diego |, Calif 


H. FINNEGAN 


49 Washington Ave Little Ferry, N. J. 


WANTED 


ART.-t3 transmitters, parts, and components 
DY-12 and DY-t7 dynamotors, CU-25 ete. 

Also ARC-t and ARN-7 material 

Advise price, condition first letter 


Florida Aircraft Radio & Marine, Inc. 
P. O. Box 205—International Airport 
Branch Miami 48, Florida 


WANTED 


BC-1016 
TAPE RECORDERS 


COMMUNICATION Sevres co. 
P43) Twelfth Ave 


N. 
Cable Communidev Veh: ad 4.6174 


WANTED 


ELECTRONIC TUBES, all types. Also wont all 
types airborne electronic equipment: ART-13 
BC -788; 1-152; ARC-1; ARN/7, etc. Top dollar 


paid! 
BOB SANETT, W6REX 
1524 S. Edris Dr 
Los Angeles 35, California 


ead ait 
SWITCHES 


28 
' SEND FOR OUR LATEST BULLETINS 
AND ADD YOUR NAME 
TO OUR MAILING LIST 
cable address; UNIGENCOR, N. Y 


sree general corp. 


SAVE 42 ON WEBER ENVIRON- 
MENTAL TEST CHAMBERS! 


Demonstrators Excellent * on saison | 
Carry New Equipment Guarant 
| ou. ft. Bench Tyee, ‘front open ning,  100F 
2 ou. ft. Chest Type, top opening, —\00F 
4 ou. ft. Chest Type, top opening, —i20F 
Write for details 


WEBBER MANUFACTURING CO., INC 
2740 Madison Ave., indianapolis, Indiana 
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SEARCHLIGHT SECTION 
2.2.8 @eeeeeeees 


>» TEST EQUIPMENT s | NEW YORK’S RADIO TUBE EXCHANGE 


FLUXMETER. Measures magnetron magnets from 
500 to 4000 gauss. N $14.95 


7 Standard brands. First grade only. No pull outs. No 
S-127/1 e 72 cs ; 

oe olen, o—-7 wane sit 50 rejects. No rebrands. At lowest prices. Wholesale and 
PANADAPTER. AN/AIA-1 F 60 ey export only. 

operation. New witt annua $145.00 

TEST OSC. TS-47/APR, 40-5 ce. on funda Type Price Tyee Price Tyee Price 
mentals and 2000 Me and above on harmonic OAa $1.00 
Pulse and sine wave mod. New w ial. $149.50 1. 
FREQ. STANDARD. Telrad !8A ’uts out 1000 OB ‘ 
100/10 erysta! check points. New $23.95 c 
RECEIVER. MX-24/APR-1. For use with tuning 

units TN-1, 2, 3. Nice condition $97.50 

RECEIVER, KC-1068A. Tunes | 210 Mea. In 

cludes 14 tubes, F 11 /é $29.50 

PULSE TIMER. Na y Type CUZ-50AGD. For 1 

60/1. Includes tube $65.00 

OSCILLATOR. AN/AIPT-2. Radar Jammer. Tunes 

450-710 Mes. New ne. tubes $29.75 

OSCILLATOR. AN/AIPT Radar Jammer, Tunes 

00-1600 Mes. Brand new, with PP-104/APT-5 

Power Supply Tubes, etc $169.50 

TEST SET. S Band. Navy Type LZ. Complete set 

up including Sig. Gen. Scope, Power Meter, Ant 

Cables, Etc. Brand N $250.00 

MODULATOR. Type BC.1208. F li5v., 60 evele 

operation. With tubes $125.00 

MODULATOR. Type BC-423B. Radiates 205 Me 

signal pulsed at 4,008 eps ' $19.50 


HI-VOLT OIL CAPACITORS 


ALL TOP BRANDS 


Mfd. KV . ‘ Price 
Ol 50 , 18! f 6.95 
oO 5 t J f 20.50 
.O2 8 -f ° f 0.95 
2 20 ol i 15.95 
025 50 Oe f 44.50 
025/025 50 s 6.95 
Al d 
Jl 4.5 


Tyee Price Price 
$.00 LMI5 ao 
75.00 | } so 
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TS-147 B AND C/UP TEST SET 
TRANSFORMERS ~ 2 > $ SIGNAL GENERATOR 


Hard-to-get X-Band Now Available 
STEPDOWN. G.E. 6kva i: 230/460. Sec g 
125, 60 cy, lph. New $49. 50 si 
HI-POT. Westhse, Pri: 115/60/1. 15,000 vet. @ Test Set TS 147 UP is a portable Microwove Signal Generator 
@ 60 ma. Ol! flied. Sec t. ungrounded. New . $29.50 . designed for testing and adjusting beacon equipment and 
th Had Lt — Pri; 44 $39 50 2g radar systems which operate within the frequency range of 
M RESONANT CHARGING. GE. Type ¥-9502-A 8500 MC to 9600 MC 


Output peak 22,800v 2.18. Linear 


! ‘ ar within § 
@ trom _.0195 to .195 Amps, New.. $79.50 


ri: 220/60 


bes Sor tget tae sae oO NEW UNUSED SURPLUS TS 259 K BAND 


Raytheon tf ~ ri: 440/220/80/1 


Sec: 5 v.c.t. @ 30 amps. New $9.75 23400-24500 MEGACYCLES SIGNAL GENERATOR 
caiation” “i tu, -s : peers ‘69.75 


SCOPE. Pr 115/60/1, See. 2 Ov. rm @ 4.5 
ma,., See, #2 v.c.t, @ A. Insu. 15 KV. $6.75 


MODULATION For RCA type 250K transmitter, MICROWAVE TEST EQUIPMENT 
Of S108, Weight 143 Ibe ete Saba NEW TS148/UP SPECTRUM ANALYZER 


810's. Weight 143 lbs $49.50 
Field type X Band Spectrum Analyzer. Band 8430-9580 Megacycles 


RADAR ANTENNAS 
$O-1 (ICM) assembly with reflect 


ow, waveguide Will Check Frequency and Operation of various X Band equipment such as 

nozzle and drive motor $279.50 Radar Magnetrons, Kiystrons, TR Boxes. It will also measure pulse width, 

$0-3 (30M) Surts arch type with reflector at 1 c-w spectrum width and Q or resonant cavities. Will also cheok frequency of 

on ' motor, a co mbing , Base a = signal generators in the X band. Can also be used as frequency modulated 
4 pie ‘ t 2 sh 


Signal Generator etc. Available new complete with all accessories, in car 
lipole, drive motor and gearing $49.50 rying case 


pit EE SPECIAL! 5,000 V. POWER SUPPLY 


LISV 60 « Ll ph. Bize ¢ x 53 


Sx 56 in. Write fe For I1P25 Infrared image Converter from 3 V. Battery Source 
NEW, Complete with RCA 1654 Tube 


NEW SCR-522A EQUIPMENT 
ete BC-624C recelvers and BC-625AM ‘Trans OTHER TEST EQUIPMENT USED CHECKED OUT, SURPLUS 


r acks, plug connec 


new equipment with in TSKI/SE 1¥35/AP Ts108 18226 Surplus Equip 
ae TS3A/AP 1536/AP 15110/aP TS239A-T5239C APAIO 
RF4/AP 1-96A TS$125/AP 


TS251 APA38 
G E ERV TS12/AP TS-45 TS126/aP 18258 APS 3 APS 4 
i. TS13/AP TS47/APR 78147 APR4 
5 O AMPLIFIER TS14/aP 1569/AP 1S$174/aP 18270 APRSA 

20 plar Central Station Fire Cont TS33/aP T8100 7$175/aP TF890/1 

1 4 l sed t 


APT2- APTS 
j Amplidyne 7834 AP TS102A/aP TS182 634 
nt M BASOLJI2ZA tel 


You Can Reach Us on 
AMPLIDYNE TWXNY1-3235 


Large quantities of quartz crystals mounted o WwW e 
G.E. SAMSINJ9A Wat 500 RPM. Input end unmounted Phone: Orth 4-6262 
T VDC. Output: 60 VDC. Weight 34% Ibs. .$23.50 Crystal Holders: €1243, FTI71B others 


Quartz Crystal Comparators ; 4 LIBERTY ELECTRONICS i, ie 
CONTROL MOTOR North American Philips Fluorescopes Type 


“SBASOLIZA. Armature 27VDC at 43. Amp 80 Spee \35 LIBERTY STREET, 
VDC a 134 RPM 4006 WP , large quantity of Polystyrene beaded NEW YORK a i Ve 
$27.50 cocxial cable ’ ° 


The equipment advertised above repre- Minimum Order 25 Dollars Cables: TELSERUP 
ae WRITE sents but a few of the hundreds of items 

carried in stock in our two large ware- 

houses. This material includes antennas, 
+ WIRE capacitors, dynamotors, generators, ra- 

dars, synchros, test equipment, and a 


wide. varlety of componcats. ¥ ; 400-800 CYCLE MOTOR-GENERATOR SETS 
a PHONE quests "tor "saatiattens ‘will sesahan aa FOR SALE & ALTERNATORS 


prompt attention UNUSED SURPLUS COMPONENTS FOR SALE OR FOR RENT 


4 Phone: DEerfield 7-0044 gente ammmaie =: Pian Widabiils 00 °° | to5 KVA—! PHASE & 3 PHASE 
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IMMEDIATE DELIVERY 
Wire Wound Pot Glass Ferrule He ALJ, INQUIRIES INVITED 


jate Pree n Resistors SEND FOR OUR LIST 
ELECTRONICRAFT Ccntsat tibnediaaiemenadiinaal, EDWARD WOLF COMPANY 


P. O. BOX 82 MATTAPAN, 26, MASS 
VPA ea Orient arth: 8,N. Y J. C. DIXON; Troy, Ind. Bluehills 8-1254 
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SEARCHLIGHT SECTION 


“TAB” 


TewartsA Buy 


} ¥ vRawae CAPACITORS 
Buy sive & Deduct 2 : 


“MICRO. POSITIONER, Barber-Coiman 
AY(LZ3622-8% polarized DC relay Doble 
ool, differential current sens. S0v max 
for remote control positioning $5.50 
2/810 


CIRCUIT BREAKERS 


Helnmann Magn, Bre Amps: 
6.7, 0.10.12 80, 40, 6) @ $1.98 on: 
12/420; 60/876 


10/87.98 
Acat’d One Each Tweive Types @ $9 


CIRCUIT BREAKER FUSES 


Push to Mevet 
A 10 Ea 2705 
+6 100 oe sis 


4 tor $1) 25 ter 


« 39; 
1400 for $200 


rrent 


t ter $1 20 tor $6; ‘108 ter ie, 


of Bia $1.50 
DELAY LINE 
$2.96 

DELAY LINE, 
seo'd 


Millen 1 
Esc 


Micro sec'd 
4/$9.00 

#2200/0.4 Mlero 

@$2: 6/410 


$ $ PRICE SLASHED $ $ 


‘30° 


* As Priced Getew 
Ohms 
som 
a son 
: 50K 


as 70% 
as 


5 
POTS 


Ohms Shatt 
* 746 

so 
100 
160 
200 


ee ee ee 
erece 


i 
i 
i 
i 
i 
i 
i 
’ 
it 
5 
i 
i 
} 
} 
5 
i 


12 oF 
ie @ 86 ea; 


mere aest'a 
@ 0a 

12 or more asst'd 
@ Sea 

12 for $4.00 

& Serewds Shaett & Lecking 


PHOTOFPLASH & STROBE LAMPS 


. LO VOLT 
/49OVOC/b4 Weeds 


* oler 


New Variable 0 to 6 & 12 
Volt/12 Amp 


OC FOWER SUPPLY 


nd for ¢ 
0 A 
New Medet Vei2vi2ac 
$29.95 


New Rectifier Xf#mrs 
IMARY itv « 


2 ter $112 
2 ter $210 
8) 2 fer $3.50 
Vott 
wer) Paratiet 


220V GOeyv;: Tapped 14VCT 


DC Power Supply 
Voriable DC Power sug 
Wave Reetifieation 
MFD Condenser Filter 
to Operate Taput 
putput 6.94 


New! Quality VOLTAGE 


REGULATOR 
$ $ Popularly Priced $ $ 
ONLY $16.98 


Line Voltage Stabilizer 
Btabilises line voltage 
yiue of minus 3 regardions { 
Voltace se wHea” Sy 
Ides! for ENDUSTRIAL, Lae 
or TV & RADIO wee lewuree 
elite otrenath 
pet 
voltage. Automatically epers 
turns om & off with ent or es. 
UIET, needs no ad 
100 te 400 Watts 
sv bie or minus 8 
“TA Meney Gack GUAR 
ORDER GIX ADDITIONAL ie 


430 


& TUBES 


‘ ase 99.55 
4347 485.06 
4362 649.95 
4K1S0A 16.00 
$€22 79.80 
$021 aa 


wy6is 
TO3A 
1044 
705A 
710A 
7168 
7i7A 
721A 
72346 
724A 


7248 


epee Te 
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OPooorcrr~ 
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“TAB” TESTED 
INSPECTED 
GUARANTEED!!! 


$950 
$989 


5663 
5670 
$672 
$676 
soae 
$687 
$692 
5693 
CKSE94 
cusses? 


Cus702 
$704 
$713 
sve 
$718 
$721 


wee newneene 
eve ~weavoeenre 


CKeil1 


6119 
6121 
GL614E 
6146 
6164 
6199 
6201 
6270 
6271 


See SCeovavsevrese 


33 
S¥ecus 
> > 


2 fener 


TIVeTTs 
SH eee 


7. 
-—~ 


$927 
$932 


CBS TUBES + 50% OFF LIST 


ALL BRAND NEW + 


ORIGINAL 


FACTORY SEALED CARTONS 


FULL ONE YEAR GUARANTEE 
Write for Free CBS Receiving Tube Chart 


50% + 10% OFF ON LOTS OF 25 TUBES OR MORE 


HI-MEG HI-VOLT 
RESISTORS 


KY 6%e 12 for $6.00 
Se 12 for $9.00 
79e 12 tor $8.00 
-00 12 fer $10.06 
50 12 fer $16.00 
oo” 3 v se 12 ter $20.00 

2 .y v/a © 12 tor $25.00 


te Pitty 20 


owst 


ME 
MI 

ik 
Le 


INFRARED SNOOPERSCOPE 


SEE IN Dank Tuse 

I mage-Converter be 
simplified 

Willemite e« 


Benet 

deste 

reen — Kewol 

to 350 lin/in t 

i ~ 39 @ 2 ter 516 i2 
Snooperscope Pwr Sup 

1s90VOC SMA. Using | 

sformer 


FENWAL THERMOSWITCH, #17300-24 Precision Adjustable Knob 


Temp Control—100 to 


LAMPS 


“Grain of Wheat” 


Ster 
Stor 


ite 3 COLBAI 
4 Volte } RED 

hutter RED 4 ter 
REE 4 ter 
Qtys 1000 @ 10 


nSlecount too atys 15 


+-400°F/10A/11SVAC 


$4.95; 2/$8 


NEW PREC IaN POTENT IOMETERS 


Soe 


$6 49 ea; 6 for $24 


$100 or more 20% Discount 


NEW “TABTRON” SELENIUM RECTIFIERS 


ENGINEERED for INDUSTRY 


TAB 
one amp 
single or 


manufactures power 
up to and above 1000 
$ phase. "NEMA" & 


amps 


rectifiers to your specifications 
convection of 
JAN. Spees 


From 
fan cooled, 
Write for catalog. 


| FULL WAVE BRIDGE © DATED & ONE YEAR GTD 


36VAC* 
asvoc 
$2 


s4vVACce 
42voc 


7T2VAC* 
sévoc 


Sewanee 
ee 


tee a6 


1s0VAc* 


266VAC* A 2 c 
2iivoc soovoc 
$22.25 


95 im 
174 


405.35 23.95 569. 


RECTIFIER & XFMR COMBO, Up to 28VDC at 24 Amps Cont. Duty. .$60 


New Variable Voltage X-fmrs 
1OR.G STACO.UuUTC 
e ity 1.26a° $7.99 
ta’ 11.99 
a/0-1358V 7.5A* 71.95 
@-135V/7.5Aa" 
OV tA’ 
0.270V 3a" 
155V ASA° 


5 Phase New 
tadustriats € or more 10% disc 


Heavy Duty Battery “Fast” 
Charger Rectifier 


13-O-19V(CT) 106 
r 34 Amp Ale Coolee 
Hooete harger 

Model cris $10) 3 ter $27 
6-O0-16V(CT) Fan ¢ led for 12 
BOA 1 oy aA ft ‘ 

Modet CR10 $4 


iter $30 


New Rectifier Chokes 


HY 
OLY 
o7 HY 
iY 
w4aHny 


asl 


RECTOR 2 
lary 1G: 


NEW!! HI SENSITIVITY 


6KV DC & AC 
27 Range 


MULTITESTER 
(Not a Kit) 


“Ye «$21.95 «= 


* LOTS of 3 


+ nplete precision test 
instrument." 20,000 Owns 
Volt DC, 10,000 Ohms 

48 microampere 

mover easy to read 
ecalee ) UY 20, 120, 600 
120 4000 Volts AC @6 
Volts ‘ t 6-60 us, 6, 6.” 600 ma Kent 
ance 0-61 ok, 800% BS m*cohms, Decibels 
Cal 600 t +6, 20, 34, 46, 60 DBs 
Cape 50 uu © 10mfd. Inductance 10 to 
100 versatile Pre 
od panel 
2%" 


se 


120, 600, 1200 


cis « engrey 
K vggee t y 5 x 
‘ le . ' de Probe 
he wt. 4 ibe 

$22.95 ea 
@ 45.95 e8 


The” SPeciaL. 
HV PROBE, 30,060 Volts 
POCKET AC-DC 
Multitester 


59.45 ea 


Lots of 3 


precigion 


“TAB” 
27¢ 


vom 
4e AC & 
260. 10009 
106MA. Ome 
bise AMD, 4%! 
Seid Simety $9.95; 


10 160K 
Test Leade 

48 in U.S.A 
Beaters Distributor Write fer Discounts 


plus 40¢ 


EDISON TIME DELAY RELAYS, Octal 
base, 28 or 120 V@$1.49; asstd 10@$i2 


RH aenenre SALE 


1.10; 10/37 
1.25; 10/39 
1.95; 10/314 


Ohe 

urns Miniaty 

Special $ 
hild 


eter 


Five Gang Pree 
10,000 O One 

with t 3.4 
mtg. re 


watte 
special $12. each 
Giannini Density Unit 
$40 « ts 
isior t 


“TAs 


except 


mle erry 
Altimeter sotuating 

eters, 1 ' oat 
special $ $30 
erry part $709632 only oBe bellowe 


$12.0 «hy 3 for $20 


ed ream Special 


MICRO & St 
MU Switches 
Swttenetees 


nea 


NC/16A @ .98, 12/910 
SPI 


“ 
ry 
x 
wee 
Pere 


NONN—RROESNNNS 


APPAR OOO OOS 


Mit Ke 


wi rTe 
rte 


( I 
‘ t 
t rh top rt 
KIT 8 asstd types 
Qtys 100 additional 20° 


“Neen 


Discount 


High Current Power Supplies 


One YEAR GTD 
Variable 6-28V0C ‘ 


Centinuous 
Rating 
BWVDC ot & 
Ripple 
kk 


$170.00 
218.00 
216.00 
266.00 


* Lees Cord, Plug & 


Money Back Guarantee 
(Cost of Mdse. Only) 
$5 Min. Order FOB 
®. Y. ©. Add shoe 
charges of 25% OD 

Prices Subject te 
Change Without Notice 


6245 
TABPARTS 
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Ace Electronic Associates 

Ace Engineering & Machine Co., Ine 
Acme Electric Corp 

Admiral Corporation 

Advance Electric & Relay Co 
Advance Electronics Co., Ine 


Aeronautical Communications Equip 
ment, Ine 


Aerovox Corporation 

Ainslie Oorp 

Airborne Instruments Laboratory, Ine 
Aircraft-Marine Products, Inc 

Airpax Products Co 

Allegheny Ludium Steel Corp 
Allen-Bradley Co 

Allen Manufacturing Co 

Allied Control Co., Ine 

Allied Radio Corp 

Almo Kadio Ce 

Alpha Metals Ine 

American Airlines, Ine 

American Electrical Heater Co 
American Electronic Mfg. Inc 
American Lava Corporation 
American Machine & Foundry Company 
American Phenolic Corp 

American Television & Radio Co 
Amperex Electronic Corp 

Ampex Corporation 

Arnold Engineering Oo 

Assembly Products, Ine 

Astron Corporation 

Atlas Precision Products Co 

Audio Fair, The 

Augat Bros., Ine 

Automatic Electric Manufacturing Co 
Automatic Manufacturing Corp 
Automatic Production Research 


Avion Instrument Oorp 


Bakelite Company, a Div, of Union Car- 
bide & Carbon Corporation 


Baker & Adamson Products, General 
Chemical Div., Allied Chemical and 
Dye Corporation 


Ballantine Laboratories, Inc 


Baltic Metal Products Co 


Barrett Division, Allied Chemical & Dye 
Corp 116, 


Barry Controls, Incorporated 
Bausch & Lomb Optical Co 
Bead Chain Mfg. Co 

Heaver Gear Works, Ine 
Bell Aircraft Corp 


Bell Telephone Laboratories 


ELECTRONICS — September, 1955 


Bendix Aviation Corperation 
Pacific Div. 
Red Bank Div, 
Scintilla Div. 
Bentley Harris Mfg. Co 
erg Mfg. Corp 
Berkeley Div. Beckman Instruments, In« 
Bird & Co., Inc. KR. 
Bird Electronic Corp 
Biwax Corp 
Boesch Mfg. Co., Ine 
Bomac Laboratories, Inc 
Bosworth & Co,, 5 
Kourns Laboratories 


Brubaker Electronics, Ine 


Bruno-New York Industries Corp 234 


Brush Electronics Company O4A, GAB, ¢ 


Burgess Battery Company 


Burroughs Corp., Electronic Lnstruments 
Div 


Burlington Instruments Co 
Bussmann Mfg. Co 


Kyron Jackson Co 


aledonia Electronics & Transformer 
Corp. 


ambridge Thermionic Corp 

annon Electric Co 

arborundum Company 

entralab, a Division of Globe-Union Ine 


hamber of Commerce, Daytona Beach, 
Mlorida Traffic & Industrial Dept 


hase Brass & Copper Co 

hemical Products Corp 

hicago Standard Transformer Corp 
hicago Telephone Supply Corp 
inch Mfg. Corp 

larostat Mfg. Co., Ine 

leveland Container Co 

lifton Precision Products Co., Ine 
ohn Corp Sigmund 

olleetron Corp 

olling Radio Company 

olor Television, Ine 
ommunication Products Co., Ine 


ondenser Products Company Div of 
New Haven Clock & Watch Co 


onsolidated Engineering Laboratories 
Co 


onstantin Engineering Laboratories Co 
ontinental-Diamond Fibre Co 240 
ontinental Wire Corp 

ornell-Dubiller Electric Corp 

orning Glass Works 

ornish Wire Company 


rane Packing ‘ ompany 


new — PRECISION 
PHASE METER 


TYPE 405 


0.3-120 V, 8 CPS—-100 KC 

NO AMBIGUITY AT ZERO DEGREE 
0.25" RELATIVE ACCURACY 
PHASE READING INDEPENDENT 
OF SIGNAL AMPLITUDES 


Type 405 Phase Meter | 
f st 


yuency range 
phase range 
legree } 
180-216, | 


jree The 


PRICE: $485.00 


a HIGH / 


MINIATURE 


DELAY LINES 


FOR COLOR TV 


2200 OHMS IMPEDANCE 
PHASE RESPONSE-LINEAR 
OVER 10 MC 

RISE TIME—-7% OF TIME DELAY 
BANDWIDTH OVER 10 MC 


SPECIFICATIONS 


TIME DELAY; 0.5 us for 6C2a, 0.7 us for 6C2b, 
and 0.9 us for 6C2c. Different valves of time 
delay can be furnished upon request 


PHYSICAL SIZE: 4" in diameter for all mod 
els, 3.5” long for Type 6C2a, 4.5" long for 
Type 6C2b and 6” long for Type 6C2« 


PRICE: $7.50 each for 6C2a, $8.50 each for 
6C2b, and $9.50 for 6C2«. Reduced prices on 


large quantities 


WRITE 
FOR 
DATA! 


ADVANCE 
ELECTRONICS CO., INC. 


451 Highland Avenue @ Passaic, N. J. 


Want more information? Use post card on last page 


43) 





the ONLY instrument in the field ere ee one 


Cross Co., H 876 


that offers ML these features at BPs see naga 






















350 
Dano Electric Co 3738 
« FREQUENCY Daven Company ard Cover 
ute nad ' DeJur-Amseo Corporation 266 
ee ar Detectron Corp., Computer-Measure- 
| e Base ments Div, 432 
the new Pe 311i) Dialight Corporation 347 
Measui t Dumont Laboratories, Inc., Allen B 193 


DS-6100 -T Per mlimaine: euPont de Nemours & Co, (Inc.) EB. L. s 
FREQUENCY - PERIOD Gate Time Delpchakioel’ tuys ot 


* Pea aM MAL lee 
electronic counter Asecoicay ae Pri rrtl 


A compact frequency- ure 


period counter designed for 
direct measurement of any al Vagal 
mechanical, electrical or Ue oe 


ri 


optical phenomena which e SMALL SIZE ape Cees Sap " 
can be converted toa ir ae Kastern Air Devices, Ine 264 
rag teow J eer Edison Incorporated, Thomas A 246 
Ideal for use by skilled or Fitel-MeCullough, in« 67 
ore” 5 agua Eleo Corporation gua 
: Electric Regulator Cé 258 
Write for complete te hit aan ee oe 
catalog data TODA Y/ ate Div. of Amperex _ 
Representatives in all major areas. Rlectre Data Corp $71 


COMPUTER-MEASUREMENT CORP. Electro Impulse Laboratory 381 


5457 Cleon Avenue, Dept. 78-3 








Electro Motive Mfg. Co., Ine 103 
enn North Hollywood, California 

Electro Product Laboratories 359 

Electro-Snap Switch & Mfg. Co 183 

i A Oo he A r Oo e yY Electro Tee Corporation 241 

Electronic Associates, Ine 190 

| Electronic Iastrument Co., Inc. (FICO). 379 

i NY S Q U RA i nL : S$ Electronic Research Associates, Inc 3748 

Engineering Co., The 363 

PHASE DISPLAY EQUIPMENT Erie Resistor Corp 232 
The PDE-! displays the transfer function of any 
network, ampliher, or complete system as a simul 
taneous polar plot of phase and amplitude. Phase 
and amplitude distortion can be measured over the 

range of 100 ke to 10 me. The self-contained sweep F-R Machine Works, Inc +47 


is adjustable to 10 me, at a recurrence rate of 


M) « ps A built-in’ marker generator provides Fairchild Controls Corp. A sub. of Pair 





child Camera & Initrument Corp 109 
markers at 100-ke and 500-ke intervals, for Z-axis 
modulation of the display om illoscope, The PDI | Falatrom Co. — 
is ideal for transistor studies and measurements, and Fansteel Metallurgical Corp 320, 321 
can be used in the design and evaluation of feedback Farnsworth Electronics Company $03 
amplifiers and servo systems 
Federal Telephone & Radio Co 217 
NETWORK SYNTHESIZER AND UNIVERSAL FILTER Wittece, ine. s6 
Filtron Company Ine 1O1 


The NS-! permits rapid synthesis of any filter char 
acteristic over the entire video range, eliminating Five Star Co, 386 
cut-and-try design procedures. The unit will syn 
thesize 10 terms of a Fourier series or 10 steps of 
any transient response function. Voltages are se Freed Transformer Co., Inc $83 


Ford Instrument Co 380, 384 


lected from a 50-section delay line (.034 uw sec per 





Frenchtown Porcelain Co gt 
section) and combined by means of 10 cathode fol 
lowers, each having an attenuator and polarity 
(algebraic sign) selector switch. Controls can be ! 
reset to repeat a desired network. Built-in regulated 
power supply 
Write for complete literature on these items. 
. G M Laboratories, Inc 36y 
Hh l ee kb é 4A ENGINEERING AND CONSTRUCTION COMPANY G-V Controls, Ine ’ 228 
Gabriel Electronics, Div. of Gabriel Co 274 
ESTABLISHED 1920 
127M STREET AND FERRY AVENUE CAMDEN 4, NEW JERSEY Gamewell Co, i 248 
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Garrepy Platers, Ine 

General Ceramics Corp 

(reneral Electric Co. 
Apparatus Dept. 
Tube Dept 


General Mills, Inc. 
Mechanical Div 


General Precision Equipment Corp 
General Kadie Co 

General Kesearch & Supply Company 
Georgia Dept. of Commerce 
Giannini & Co., Inc,, G. M 

Good-all Eleetric Mfg. Co 
Goodyear Alrcraft Corp 

Grant Pulley & Hardware Corp 
Green Instrument Co 

Greenleaf Mfg. Co 

(iries Kepreducer Corp 


Guardian Bleetric Mfg. ¢ 


Hammarlend Mfg. Co., Ine 
Hayden Assec., Paul 

Haydon Company, A. W 
Haydon Manafacturing Co., Inc 
Haydu Brothers of New Jersey 
Heath Company 


Helland, A Div. of Minneapolis-Honey 
well 


Helco Products Corp 


Helipot Corp., Div. of Beckman Instru 
ments, Ine 


Hermetic Seal Products Co 
Hertner Eleetric Company 
Hewlett-Paekard Company 
Heyman Maagofacturing Co 
Hitemp Wires, Inc 

Hoffman Laboratories, Ine 
Houghton Laboratories Co 
Hudson Tool & Die Company, Inc 
Hughes Alreraft Co 


Hughes Research & Development Labora 
tortes 


Iiyeon Fastern, Inc 


Hycor Company, Ine 


imtra Corporation 

Indiana Steel Products Company 
Industrial Test Equipment Co 
Infra Eleetronic Corp 
Instrument Kesistors Co 
International Crystal Mfg. Co, Ine 
International Nickel Co., Ine 
International Rectifier Corp 
Ippolito & Co., Inc., James 


Irvington Div., Minnesota Mining & Mfg 
fompany 


Jennings Radio Mfg. Corp 


Johnson Company, FE. f 
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TERMINALS 
IN STRIP 
FORM and 
MACHINERY 
to 
ASSEMBLE 
THEM..THIS 
IS OUR 
SPECIALTY 


ERG MFG. CORP. 
142 Reno Ave. 

ew Cumberland, Penna. 

hone CEdar 8-9394 








NEW DPDT 
SUB-MINIATURE RELAY 


by 
FILTORS, inc. 


635 -* 


rw ame) 


‘ 
| 


875 
MOUNTING 
CENTERS 


\AGRANM 





ENGINEERED 
FOR CRITICAL 
AIRBORNE AND 
GUIDED MISSILE 
APPLICATIONS 


This relay meets the 
requirements of 


MIL-R-5757B and 
MIL-R-25018 (USAF). 


contacts are rated at 2 amps, re 


115 VA 


Iwo Form ( 
sistive, at 29 V.D.C. or 


Withstands operational shock of 50 G's and 
operational vibration of 5 to 2000 CPS at 10 G 
Ambient temperature range 65°C to 4+-125°C 
Weight: |.5 ounce 

Operate time: 10 milliseconds or less 

Release time: 5 milliseconc's or |e 


Send for NEW CATALOG 


FILTORS, Inc. e 
30 Sagamore Hill Dr, 
Port Washington, L. |, N. Y 


| 
| 
| 
| 
PLEASE SEND RELAY CATALOG 
| 
| 
| 
| 


NAME 


COMPANY 


Want more information? Use post card on last page 
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Jones Div., Howard B., Cinch Mfg. Co 48S 
Joy Manufacturing Co 823 
Kahle Engineering Co is 
Kartron 301 
Kay Electric Co 27 
Kearfott Co., Inc 282, 314 
Kennedy & Co,, D, 8. 210 
Kepeo Laboratories 175 
Mester Solder Co eZ 
Keystone Bolt & Nut Corp 461 
Kinne Mfg. Division, New York Air 

Brake Company we 239 
Knights Company, James 104, 105 
Koch Fiberglass . 215 
Kolisman Instrument Corp au 
Kwikheat Manufacturing Co 434 
Laboratory for Electronics, Ine 115 
Lambda Electronics Corp iil 
Lampkin Laboratories, Ine $28 
Lapp Insulator Co,, Inc $28 
Lavole Laboratories, Inc 205 
Lewis Spring & Mfg. Co 256 
Librascope, Ine. 19” 
Litton Engineering Laboratories 375 
Lockheed Missile Systems Div 272, 273 
Loral Electronics Corp 93 
M & Manufacturing Co,., Inc 59 
MacDonald Inc., Samuel K 301 
Magnatran, Inc, .. 348 
Magnetics, Ine, 181 
Malco Tool & Manufacturing Co 324 
Mallory and Co., Inc,, P. BR... 120, 178 
Marconi Instruments, Lid. .. 267 
Marion Electrical Instrument Co... 206, 328 
Markem Machine Co 371 
Martin Company, Glenn L.. 316 
MeColpin-Christie Corp, 372 
McGraw-Hill Book Co 346 
McMillan Industrial Corp 205 
Measurements Corporation 386 
Metals & Controls Corp., General Plate 

Div 200 
Meyercord Co 262 
Micro-Wire Stranding Company 374 
Mid-Century Instrumatic Corp 52 
Midwestern Instruments 307 
Miles Reproducer Co., Inc 801 
Millen Mfg. Co., Inc., dames 334 
Minneapolis.Honeywell Regulator Co., In- 

dustrial Div, 20 
Minnesota Mining & Mfg. Co 102 
Monsanto Chemical Co 97 


Controlled Heat Soldering Irons 


are better... faster 





eer ts 






for Printed Circuits! 


I rte 


Light weight, perfectly balanced, 
small size, controlled-heat Kwikheat / 
Type 200 soldering irons are de : 
signed for close soldering 

Sealed, high temperature, built-in 
thermostat maintains pre-set heat 
(800° for production, 700° for 


stand-by). Kwikheat irons, weighing 
only 7% oz., are economical 
maintaining heat on only one-third 
of heater capacity. Three versatile 
plunger-type tips ore easily changed 
in the field. 


For better, faster work — 
at lower cost — switch to 
KWIKHEAT soldering irons, 


oe 


( 
“pm went Manufacturing Co. 


3732 Son Fernando Rd., Glendale 4, Calif. 










THIS SITE 
WILL ATTRACT 
TOP-FLIGHT 


PERSONNEL 


ren tea 
Tei. 


rh 


NOW available to Electronte 
and related industries! 


Y 4000 acres for 
development .. 
track main 
track, U. 5S. 


planned industrial 
+ adjacent to double 
line railroad and spur 
1 Highway and airport. 


5 miles to the “world’s most famous 
beach” and recreational area. 


More than a location . 
life! 


[ Waite FOR SB PAGE FACTUAL ECONOMIC $Y 
pT. 1 
: TRAFFIC AND INDUSTRIAL DE : 


1 CHametr OF COMMERCE, DAYTONA BEACH, nomen 


DAYTONA BEACH 
RECREATIONAL AREA 
WOLLY HILL ORMOND BEACH SOUTH DAYTONA 


Want more information? Use post cord on last page 
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Muirhead & Ce., Lid 
Mullard Overseas [Ad 


Mycalex Fleetronles Corp 


\ 4 EF Corperation 
Narda Corporation 


Naresco Equipment Corporation, Sub. of 
National Research Corp SI 


National Moldite Co 


Natvar Corporation 


New Hermes Poginecring Machine Corp 


Ney Company, J. M " everything in Fluorocarbons eee 


Norden-Ketay Corp 


Northensters Engineering, tne : the most complete service in parts and stock 


® United States Gasket Company offers precision 
Offner Electronics, inc ‘ parts fabricated from duPont TEFLON, Kellogg 
Obmite Manufacturing C sz, 22 Ket-F, BAKELITE Fluorothene and other plastics. 
Opad Eleetrie Co ay U.S.G. facilities provide cold molding and sinter- 
Orber Manufaeturing Co ing techniques, compression molding, extruding 
Ortho Filter Corp and injection molding—quality controlled “from 
Oster Manufacturing Co., John 4 powder to part,”’ to assure uniform electrical, 

chemical and physical characteristics of the 


highest quality. 


U.S.G. also maintains a machine shop specially 
Panoramic Radio Products, Ine 


equipped for the precision machining of parts 


Parameters, Ine ; 

from fluorocarbon stock. 

Perkin Engineering Corp 

Vhermag Corp 9 cam . 

Come to U.S.G. for all your requirements —sheets, 

Phalo Plastics Corp 

rods, tubing, tape, cylinders, bars, beading, elec 
helps Dodge Copper Products Corp 

Inca Mtg. Div uM trical spaghetti—as well as custom-molded and 


Vhillips Proeess Co., Ine $f machined parts 
Pix Manufaeturing Co., Ine 


Plusteck, Ine ; Write for Catalog No. 300 


Polarad Eleetronics Corporation 


United States Gasket Company 
CAMDEN 1, NEW JERSEY 


Popper & Sons, Ine 

otter lostrument Company, tne 
Irecision Apparatus Co,., Ine 
Vrecision Paper Tube Co 


ye, Ltd 
(hunker City Gear Works, In 


tadial Cutter Manufaeturing Corp 


tadio Condenser Co 2 + ov , / 


lo Corporation of Ameriea 4th Coves | GS | FABRICATORS OF FLUOROCARBONS 
cadio Hngineering Products Ms | AND OTHER PLASTICS 


adio Matertals Corp wt 
Representatives in principal cities throughout the wo 


adio Keceptor Co., Ine J 


4 
aliway FExpress Ageneys Air Express 
hiv 


omewn 9 IE © = ae 
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PRE CISION 


ANNOUNCE 
THE MODEL 


@S2@2 2 S22 & 


A New Lab-Type VTVM 
and Electronic Ohmmeter 
with 7 INCH METER 


Peak-to-Peak Voltage Ranges to 3200 Vcits 
Zero-Center and 
Left-Hand Zero-Center VIVM Ranges 


The Model 96 is a wide-range, high impedance, 
electronic test set. Special P-to-P voltage ranges 
afford accurate response to pulsed waveforms 
as encountered in Color and Monochrome TV. 


9 DISTINCTLY SEPARATE FUNCTIONS 
wits 55 SELECTED WIDE-SPREAD RANGES 
%® 6 True-Zero-Center DC Voltage Ranges: 
Constant 2624 Megohms input resistance 
0 +12 +6 +12 *60 +300 +1200 volts. 
& 6 Electronic Onmmeter Ranges: 


0--1K-—100K ohms 
0-1~-10-100-1000 Megohms 


& 6 Minus and 6 Plus D& Voltage Ranges: 
(Left-Hand-Zero) 131% Megohms input 
0~1.2-6-12-60-300- 1200 volts 


ee . Ki-impedance RMS AC Voltage Ranges: 
1.2--6-—12-60-—300~1200 volts 


*%& 6 High impedance P-P AC Voltage Ranges: 
0-3 16—32--160-800-3200 volts 


a ; Special High Frequency Probe Ranges: 
1.2-6-—12-—60- 300 volts RMS to 300 Mc 
eee oe mal PRECISION RF LOA Probe.) 


w 8 OC Current Ranges: 0300 microamperes 
0—1.2-6-30-120-600 MA. 01.212 Amps 


%& 6 Decibel-Output-Meter Ranges: — 20 to +6308 
w& Universal, 3-Way, Coaxial AC-DC VIVM Probe. 


w® Extra Large 7° Rugged PACE Meter, 
200 microamperes, *2% accuracy 


& 1% Multipliers and Shunts: wire and film types 


Mode! 96-MCP Deluxe: (illustrated) in biue-grey, 
custom-styled, hooded cabinet and two-color 
satin-brushed aluminum panei with contrast- 
ing dark biue control knobs, Case dimensions 
11% x 13 x 6% inches. Complete with 3-way, 
coaxial, VIVM probe and manual 


Net Price: $109.50 
Model 96-MCP Standard; Complete as above ex- 


cept with standard black anodized panel in 
black ripple finished cabinet, 1042 x 12 x 6” 


Net Price: $104.50 

Accessories Available for the Model 98 
RF-1OA HF vacuum tube probe $14.40 net 
TV-8 60 Kilovolt safety probe 14.75 net 


PRECISION Test Equipment is avail- 
able and on display at leading elec- 
tronic parts distributors, W rite directly 
to factory for new 1955 catalo., 
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70.31 84th Street, Glendale 27, L. | 
New Terk 
eT 
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Reeves Instrument Corp.. 
Keliance Mica Co., Ine 
Resin Industries, Inc 


Kesinite Corp., Div 
Tube Co, 


- Of Precision Paper 
Resistance Products Co.... 

Kevere Copper & Brass Inc. . 

Kevere Corporation of America 

Kex Kheostat Co 

Kichardson Company, The 


Kome Cable Corp 


Rutherford HKlectronics Co 


Sargeant & Wilbur Heat Treating Corp 
Sauereisen Cements Co 

Selentific Electronic Labs 
Seintilla Div., Bendix Aviation Corp 
Scovill Manufacturing Company 
Shallcross Manufacturing Co 
Sierra Electronic Corporation 
Sigma Instruments, Ine 

Signal Engineering & Mfg. Co 
Simmons Fastener Corp 
Skydyne Ine. 

Sola Electric Co 

Solartron Electronic Group Ltd 
Sorensen & Co., Ine 

Southeo Div., South Chester Corp 
Southern Electronics Co 

Sperry Gyroscope Company 
Sprague Electric Co 

Stackpole Carbon Co 

Standard Cabinet Company 
Standard Electric Time Company 
Star Porcelain Co 

Sterling Transformer Corp 


Stevens Arnold Ine 


Stoddart Aircraft Radio Co,, Ine 812, : 


Stupakoff Ceramic & Mfg. Co., Div. of the 
Carborundum Company 322, 


Sturtevant Co., P. A 

Sun Tube Corp 

Superior Electric Company 
Superior Tube Co 


Sylvania Eleetrie Products, Ine 


Ture Blectrontes, Ine 

Taylor Fibre Co 

Pechnieraft: Laboratories, Ine 
lechnology Instrument Corp 
Pektronix, Ine, 

Tele Coll Co., Ine 

Tell Products Corp 
Terpening Company, L. H 
Texas Instruments, Ine 
Textile Banking Co., Ine 
Thompson Products, Inc 


Transradio, Ltd. 


Transitron Electronic Corp 


Trans-Sonics, Inc. 


Tung-Sol Electric, Ine 


. S. Components 


nion Carbide & Carbon Corp., Bakelite 
Company » x 


nited Air Lines 

nited Electronics 

nited Shoe Manufacturing Corp 

nited States Gasket Co 

nited States Kubber Company 

nited Transformer Co 2nd Cover 


niversal Winding Co 233 


Vacuum Metals Corp 
Vartlex Sales Co., Inc 
Varian Associates 
Veeder-Root, Ine, 
Victoreen Instrument Corp 


Volkert Stampings, Inc 


Waldes Kohinoor, Inc 

Waterman Products Co., Inc 

Waters Manufacturing, Inc 

Wenco Manufacturing Co 

Western Gear Works . 

Westinghouse Electric Corp 

Weston Electrical Instrument Corp 

White Dental Mfg. Co., 8.8 

Whitney Blake Company 

Wickes Engineering and Construction Co, 432 
Wincharger Corp. ... . 96 


Winkler Laboratories . 208 


Zopher Mills, Ine. 


MANUFACTURER'S REPRI 
rives 


PROFESSIONAL SERVICES 


1SSIFIED ADVERTISIN 
F. J. Eberle, Asst. Mer 
SEARCHLIGHT ADVERTISING 416-4 
ADVERTISERS INDEX 424 
EMPLOYMENT OPPORTUNITIES. . 392-41 
ADVERTISERS INDEX 4) 


This index is published as a convenience to the 
readers. Every care is taken to make it accurate, but 
ELECTRONICS assumes no responsibility for errors or 
omissions 
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Name .... 


° Company ...... 
pl t . ‘ Address . 
: Please send me further information on 


of September 1955 Issue 


: (Product or Service 
READER SERVICE SECTION : pa ad on page 
A method that provides readers with a... aon Denon F west vaccsnstes sss Ot ees 
: Literature | ame of Product or Literature 
“DIRECT-T0-THE-MANUFACTURER” 


[) I want this information for my files 


method of obtaining information on: ] I wish to see your representative AaOL LoS 


1. Products advertised in this issue : {] Please contact me by telephone. Phone Number 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing : 
your request from publication to manufacturer. ; pen 


THESE POST CARDS ARE FOR YOUR use 
and 
HERE 1S WHAT YOU 00: 


: Title . way 
‘ Please send me further information on 


(Product or Service). ... 


As described in ad on page of September 1955 Issue 


————or, Check 
New Product | a . on Page .. 
Literature | (Name of Product or Literature) 


1. Fill in with ink or typewriter your name, company, ; 5} { want this information for my {iles | , 
address and title. [] I wish to see your representative P ety Le 
[] Please contact me by telephone. Phone Number eedee 


2. Then fill in the name of the specific product and 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- ' 
cable to your needs. : Company 


Address ....... 
4. Tear out the postcard on the perforated lines and 


address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


FR enticcvenses neeraeire ceemnua ; 
Please send me further information on 
(Product or Service) 
As described in ad on page of September 1955 Issue 
or, Check 


THE MANUFACTURER WILL PROMPTLY |_| _ New Product | . on Page 
’ Literature (Name of Product or Literature) 
SEE THAT YOU RECEIVE THE NECES- ; 
: [} I want this information for my files | 
SARY PRODUCT DATA OR THAT HIS [] I wish to see your representative 3 AMES 
REPRESENTATIVE CALLS UPON YOU, ["] Please contact me by telephone. Phone Number 
WHICHEVER YOU DESIRE. ? 


If there is insufficient space on the postcard for 

describing your problem specifically, we suggest 

you write to the manufacturer, spelling out your 43 baniihioe : jae 
requirements in detail. Be sure your filled in post- ; Please send me further information on 
card accompanies your letter. ' (Product or Service) 


As deacribed in ad on page of September 1955 Issue 


THIS SERVICE 1S A CONVENIENCE = fess sap 


Name of Product or Literature) 
Literature 


FOR THE READER OF ELECTRONICS. i Disasenntansmnieny tie 


[] Please contact me by telephone. Phone Number 
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September 1955 


To: 
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To the Readers 
of 


ratty (es 





A New Reader Service designed to pro- 
vide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-ot-date product news reaches 
you through the advertising pages of ELEC- 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 
remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your inquir- 


ies and your desire for more information. 


If your requirements are complicated and you 
require more space, we suggest that you write 
directly to the manufacturer, stating your prob- 
lem in detail and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 
advertisement. 
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electronics 
READER SERVICE SECTION 


A method that provides readers with a... 


“DIRECT-T0-THE-MANUFACTURER” 


method of obtaining information on: 


1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. 


THESE POST CARDS ARE FOR YOUR use 
and 


HERE IS WHAT YOU DO: 


1. Fill in with ink or typewriter your name, company, 
address and title. 


2. Then fill in the name of the specific product and 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- 
cable to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


THE MANUFACTURER WILL PROMPTLY 
SEE THAT YOU RECEIVE THE NECES- 
SARY PRODUCT DATA OR THAT HIS 
REPRESENTATIVE CALLS UPON YOU. 
WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 
describing your problem specifically, we suggest 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled in post- 
card accompanies your letter. 


THIS SERVICE IS A CONVENIENCE 
FOR THE READER OF ELECTRONICS. 


Name ... 
Company . 
Address 


Title . 
Please send me further Information on 


(Product or Service) 
As described in ad on page 
or, Check 


.... on Page 
terature) 


electronics 


] Please contact me by telephone, Phone Number. 


| I want this information for my files 


I wish to see your representative 


Address 


Title . 


As described in ad on page ... 


or, Check 
New Product 
Literature 


[-) I want this information for my files 


.. of September 1955 Issue 


(Name of Product or Literature) 


AaCaa tite 


[] Please contact me by telephone. Phone Number 


(_] I wish to see your representative 


Address 


Title . 


As described in ad on page 


or, Check 
New Product | ; 
Literature (Name of Product or Literature) 


| I want this information for my files r\rva tia es 


[] Please contact me by telephone. Phone Number 


[] I wish to see your representative 


Name 
Company 
Address 


Title . ‘ . 
Please send me further information 


(Product or Service). . 


As described in ad on page . . of September 1955 Issue 


iste t — baa of Product or ‘Lnecenane _— 
electronics 


[] Please contact me by telephone. Phone Number 


[] I want this information for my files 


[] I wish to see your representative 
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Place 
Stamp 
Here 

For PRODUCTS 

and SERVICES 

not specifically advertised 
quasendonnares ordescribed in the issue 
Place 
eet of 
Here 
Electronics 
Consult your 

1955-1956 
Place ELECTRONICS 
Stamp 
Here 

BUYERS’ GUIDE 
or 
Write to: 

Place Reader Service Department 
Stamp 
Here 


Electronics 


330 West 42nd Street 


New York 36, N. Y. 








...and everything in between- 


With Over 3500 Standard Switches In The Daven Line 
From Which To Choose—and which in turn can be 
modified to provide countless additional switch com- 
binations—it’s easy to see why Daven is equipped to 
meet your most exacting switch requirements on 
short notice. 

Knee-Action Rotor Lowers Contact Resistance... Gives 
Longer, Trouble-Free Switch Life! Every Daven switch 
features the exclusive, patented Knee-Action rotor arm 
with two separate wiper blades, each individually 
spring-loaded—to insure extremely low and uniform 


contact resistance throughout the life of the switch. 





“DAVEN 





Daven’s special design renders these blades tamper- 
proof...they withstand rugged treatment in the field. 
Because of their self-wiping action, little or no servic- 
ing is required. 

Compact Design for Smaller-Size Components — With 
Daven’s space-saving design, up to 8 poles per deck 
can be supplied...a significant factor for maximum 
performance where depth and mounting space are at 
a premium. Daven switch sizes start at 1-3/8” diameter 
x 1-11/16” in depth. Solid silver alloy rotors, slip rings, 
and contacts are used exclusively. These switches meet 


all applicable military specifications. 


191 Central Avenue 
Newark 4, New Jersey 












RCA-WT-100A 
Electron “Tube MICROMHOMBETER , . ; 






AC-heater- 


..* 


Plug-in, 
multiple-socket 
ALLACR MERTS — 
new socket types 
easily added! 
Separate voltage 
controls for 
each element! Burn-ont proof 
meter—electron- 
ically protected! 








Suggesced User Price: current measure 
ments--including 

Practical for : 600-ma types at # Built-in gm 
® Radio, Phonograph, and TV Set Manufacturers rated voltages! Os calibrating 
© Electronic Equipment Manufacturers ys s ® ctrewit! 
® Electronic Research and Development Groups i o«* ou 

: ‘ 5s ube-pin ~ a 
® Electronic Maintenance and Service Groups i a ly OD N © af © 6 2 


® Communication and Broadcast Stations 
® Tube Manufacturers 


up to 14 pins 





Voltage drop 


... has accuracy approaching that of measurements 


across tubes 
dry-disc rectshers 


tube-factory equipment for measuring true gm und crystal diode 


The new RCA-WT-1LO0A Electron-Tube MICROMHOMETER is especially 
suited for laboratory and production-line testing, and circuit design engineering 
Unique design makes possible the testing of receiving tubes, receiving-ty pe 
tubes for industry and communications, and small transmitting tabes undes 
actual operating voltage and current conditions. This feature permits direct 
correlation of test results with tube manufacturers’ published data—and, in 
design work, permits the determination of a tube’s performance under a given 
set of current and voltage conditions. The MICROMHOMETER is manufactured 
in accordance with the same rigid standards of high quality that account for 
the outstanding reputation of RCA tubes. The WT-100A weighs only 


” 


50 pounds; measures 2314” x 8” x 18! 


RADIO CORPORATION of AMERICA 


TUBE DIVISION HARRISON M.S 


Control-grid-to 
plate and suppres- 
or-grid-to-plate 
transconductance 

measurements 


to 100.000 





micromb 

Measures current 

up to 400-ma in 
YangeS—a 


/ ua Mamp 


forage compari 


ment for plug-s 
multiple-socket 


trachment 


A 


NO inconvenient patchcords — no a 
external null indicators required! , 
Highly aC irate repeatable meas 
irements! Built-in volta 

ated power supf I 

esto 40 
' i") i 
For d f 

t¢ KCA } i 

or write Ce I 





